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(57) Abstract 

This invention provides a compound of formula (I) or its pharmaceutically acceptable salt thereof, wherein A is partially unsaturated or 
unsaturated five membered heterocyclic, or partially unsaturated or unsaturated five membered carbocyclic, wherein the 4-(sulfonyl)phenyl 
and the 4-substituted phenyl in formula (I) are attached to ring atoms of Ring A, which are adjacent to each other, R 1 is optionally 
substituted aryl or heteroaryl, with the proviso that when A is pyrazole, R 1 is heteroaryl; R 2 is Cm alkyl, halo-substituted Cm alkyl, 
C1-4 alkylamino, C1-4 dialkylamino or amino; R 3 , R 4 and R 5 are independently hydrogen, halo, C1-4 alkyl, halo-substituted Cm alkyl or 
the like; or two of R 3 , R 4 and R 5 are taken together with atoms to which they are attached and form a 4-7 membered ring; R 6 and R 7 
are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, Cm alkoxy, Cm alkylthio, Cm alkylamino or N,N-di Cm 
alkylamino; and m and n are independently 1, 2, 3 or 4. This invention also provides a pharmaceutical composition useful for the treatment 
of a medical condition in which prostaglandins are implicated as pathogens. 
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SULFONYLBENZENE COMPOUNDS 
AS ANTI-INFLAMMATORY/ANALGESIC AGENTS 
Technical Field 

This invention relates to compound and pharmaceutical compositions for the 
5 treatment of cyclooxygenase mediated diseases. The compounds of this invention 
inhibit the biosynthesis of prostaglandins by intervention of the action of the enzyme 
cyclooxygenase on arachidonic acid, and are therefore useful in the treatment or 
alleviation of inflammation and other inflammation associated disorders, such as 
arthritis, in mammals. This invention also relates to pharmaceutical compositions 
1 0 comprising such compounds. 

Background Art 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely used in treating pain 
and the signs and symptoms of arthritis because of their analgesic and anti- 
inflammatory activity. It is accepted that common NSAIDs work by blocking the 

15 activity of cyclooxygenase (COX), also known as prostaglandin G/H synthase (PGHS), 
the enzyme that converts arachidonic acid into prostanoids. Prostaglandins, especially 
prostaglandin E2 (PGE2), which is the predominant eicosanoid detected in inflammation 
conditions, are mediators of pain, fever and other symptoms associated with 
inflammation. Inhibition of the biosynthesis of prostaglandins has been a therapeutic 

20 target of anti-inflammatory drug discovery. The therapeutic use of conventional 
NSAIDs is, however, limited due to drug associated side effects, including life 
threatening ulceration and renal toxicity. An alternative to NSAIDs is the use of 
corticosteriods, however, long term therapy can also result in severe side effects. 

Recently, two forms of COX were identified, a constitutive isoform (COX-1) 

25 and an inducible isoform (COX-2) of which expression is upregulated at sites of 
inflammation (Vane, J. R.; Mitchell, J. A.; Appleton, L; Tomlinson, A.; Bishop-Bailey, 
D.; Croxtoll, J.;Willoughby, D. A. Proc. Natl. Acad Sci. USA, 1994, 97, 2046). COX- 
1 is thought to play a physiological role and to be responsible for gastrointestinal and 
renal protection. On the other hand, COX-2 appears to play a pathological role and to 

30 be the predominant isoform present in inflammation conditions. A pathological role 
for prostaglandins has been implicated in a number of human disease states including 
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rheumatoid and osteoarthritis, pyrexia, asthma, bone resorption, cardiovascular diseases, 
dysmenorrhea, premature labour, nephritis, nephrosis, atherosclerosis, hypotension, 
shock, pain, cancer, and Alzheimer disease. The NSAIDs currently on market inhibit 
both isoforms of COX with little variation for selectivity, explaining their beneficial 
5 (inhibition of COX-2) and deleterious effects (inhibition of COX- 1 ). It is believed that 
compounds that would selectively inhibit the biosynthesis of prostaglandins by 
intervention of the induction phase of the inducible enzymeCOX-2 and/or . by 
intervention of the activity of the enzyme COX-2 on arachidonic acid would provide 
alternate therapy to the use of NSAIDs or corticosteriods in that such compounds would 
10 exert anti-inflammatory effects without the adverse side effects associated with COX-1 
inhibition. 

A variety of sulfonylbenzene compounds which inhibit COX have been 
disclosed in patents publications (WO 97/16435, WO 97/14691, WO 96/19469, WO 
96/36623, WO 96/03392, WO 96/03387, WO 97/727181, WO 96/936617, WO 
15 96/19469, WO 96/08482, WO 95/00501, WO 95/15315, WO 95/15316, WO 95/15317, 
WO 95/15318, WO 97/13755, EP 0799523, EP 418845, and EP 554829). Especially, 
International Publication Number WO 97/11704 discloses pyrazole compounds 
substituted by optionally substituted aryl. 

Brief Disclosure of the Invention 
20 The present invention provides a compound of the following formula: 




or its pharmaceutically acceptable salt thereof, wherein 

A is partially unsaturated or unsaturated five membered heterocyclic, or partially 
unsaturated or unsaturated five membered carbocyclic, wherein the 4-(sulfonyl)phenyl 
25 and the 4-substituted phenyl in the formula (I) are attached to ring atoms of Ring A 
adjacent to each other; 

R l is aryl or heteroaryl, and the aryl or heteroaryl being optionally substituted by one to 
four substituents selected from halo, Cm alkyl, halo-substituted Cm alkyl, Cm alkoxy, 
Cm alkyl carbonyl, hydroxy, nitro, cyano and amino, with the proviso that when A is 
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pyrazole, R 1 is heteroaryl; 

R 2 is Cm alkyl, halo-substituted Cm alkyl, Cm alkylamino, Cm dialkylamino or 
amino; 

R 3 , R 4 and R 5 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, 
5 C 2 -s alkenyl, C2-5 alkynyl, Cm alkoxy, hydroxy-CM alkyl, Cm alkoxy Cm alkyl, Cm 
alkanoyl, cyano, nitro, cyano Cm alkyl, carboxy, Cm alkoxy carbonyl, aminocarbonyl, 
N-Cm alkylaminocarbonyl, N,N-di-CM alkylaminocarbonyl, N-arylaminocarbonyl, 
N,N-diarylaminocarbonyl, N-Cm alkyl-N-arylamiocarbonyl, aryl, aryloxy, aryloxy-Ci^ 
alkyl, heteroaryl, heteroaryloxy, heteroaiyloxy-CM alkyl, morpholino-carbonyl, Cm 

10 alkoxyaminocarbonyl or Cm alkyl-carbonylamino; or two of R 3 , R 4 and R 5 are taken 
together with atoms to which they are attached and form a 4-7 membered ring; 
R 6 and R 7 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, Cm 
alkoxy, Cm alkylthio, Cm alkylamino, N,N-di Cm alkylamino. hydroxyl-CM alkyl, Ci_ 
4 alkoxy-CM alkyl, Cm alkyl-CM alkoxy, Cm alkylamino-CM alkyl, hydroxy, amino- 

15 Cm alkyl and N,N-di C 1 -4 alky lamino-C m alky 1; and 
m and n are independently 1, 2, 3 or 4. 

The sulfonylbenzene compounds of the present invention exhibit inhibition of 
COX activity. Preferable compounds of this invention exhibit inhibitory activity 
against COX-2, with more preferable compounds having COX-2 selectivity. 

20 Accordingly, the present invention also provides a pharmaceutical composition, 

useful for the treatment of a medical condition in which prostaglandins are implicated 
as pathogens, which comprises a compound of the formula (I) and the pharmaceutical^ 
acceptable salts thereof. 

Further, the present invention provides a method for the treatment of a medical 

25 condition in which prostaglandins are implicated as pathogens, in a mammalian subject, 
which comprises administering to said subject a therapeutically effective amount of said 
pharmaceutical composition. 

The medical conditions in which prostaglandins are implicated as pathogens, 
include the relief of pain, fever and inflammation of a variety of conditions including 

30 rheumatic fever, symptoms associated with influenza or other viral infections, common 
cold, low back and neck pain, dysmenorrhea, headache, toothache, sprains and strains, 
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myositis, neuralgia, synovitis, arthritis including rheumatoid arthritis, degenerative joint 
disease (osteoarthritis), gout, ankylosing spondylitis, systemic lumpus erythematosus 
and juvenile arthritis, bursitis, burns, injuries following surgical and dental procedures. 
The compounds and pharmaceutical composition of this invention may inhibit 
5 cellular neoplastic transformations and metastatic tumor growth and thus may be used 
in the treatment and/or prevention of cancers in the colon, breast, skin, esophagus, 
stomach, urinary bladder, lung and liver. The compounds and pharmaceutical 
composition of this invention were used in the treatment and/or prevention of 
cyclooxygenase-mediated proliferation disorders such as which occur in diabetic 

1 0 retinopathy and tumor angiogenesis. 

The compounds and pharmaceutical composition of this invention may inhibit 
prostaniod-induced smooth muscle contraction by preventing the synthesis of 
contractile prostanoids, and thus may be of use in the treatment of dysmenorrhea, 
premature labor, asthma and eosinophil related disorders and in the treatment of 

15 neurodegenerative diseases such as Alzheimer's and Parkinson's disease, and for the 
treatment of bone loss (treatment of osteoarthritis), stroke, seizures, migraine, multiple 
sclevosis, AIDS and encephaloathy. 

By virtue of the COX-2 activity and/or specificity for COX-2 over COX-1, such 
compounds will prove useful as an alternative to conventional NSAIDs particularly 

20 where such NSAIDs may be contra-indicated such as in patients with ulcers (such as 
peptic ulcers and gastric ulcers), gastritis, regional enterotis, ulcerative colitis, 
diverticulitis or with a recurrent history of GI lesions, GI bleeding, coagulation 
disorders including anemia such as hypoprothrombinemia, haemophilia and other 
bleeding problems; kidney disease; prior to surgery of taking of anticoagulants. 

25 This invention also provides a compound of formula: 



or its salt thereof, wherein R is Cm alkyl, halo-substituted Cm alkyl, Cm alkylamino, 
Cm dialkylamino or amino; R 8 is independently hydrogen, halo, Cm alkyl, halo- 
substituted Cm alkyl, Cm alkoxy, C M alkylthio, Cm alkylamino, N,N-di Cm 




(R 8 )m 
\^NHNH 2 
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alkylamino, C M alkylamino-CM alkyl, N,N-di C M alkylamino-C M alkyl, C M alkoxy- 
C M alkyl or hydroxy-C M alkyl; and m is 2, 3 or 4, with the proviso that R 8 is not chloro 
nor trifluoromethyl. 

Detailed Disclosure of the Invention 

5 As used herein, the term "halo" is fluoro. chloro, bromo or iodo. 

As used herein, the terra "Cm alkyl" means straight or branched chain saturated 
radicals of 1 to 4 carbon atoms, including, but not limited to methyl, ethyl, w-propyl, 
wopropyl, n-butyl, /so-butyl, secondary-butyl, tertiary-butyl. 

As used herein, the term "halo-substituted alkyl" refers to an alkyl radical as 
10 described above substituted with one or more halogens included, but not limited to, 
chloromethyl, dichloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2,2,2- 
trichloroethyl, and the like. 

As used herein, the term "C2-5 alkenyl" means straight or branched chain 
unsaturated radicals of 2 to 5 carbon atoms, including, but not limited to ethenyL 1- 
15 propenyl, 2-propenyl (allyl), wo-propenyl, 2-methyl-l-propenyl, 1-butenyl, 2-butenyl, 
and the like. 

As used herein, the term "C2-5 alkynyl" is used herein to mean straight or 
branched hydrocarbon chain radicals having one triple bond including, but not limited 
to, ethynyl, propynyl, butynyl, and the like. 

20 As used herein the term "aryl" means aromatic radicals such as phenyl, naphthyl, 

tetrahydronaphthyl, indanyl, biphenyl and the like. 

As used herein "heteroaryl" group usually has one heteroatom selected from O, 
S and N in the ring. In addition to said heteroatom, the aromatic group may optionally 
have up to four N atoms in the ring. For example, heteroaryl group includes pyridyl, 

25 pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, imidazolyl, pyrrolyl, oxazolyl (e.g., 
1,3-oxazolyl, 1,2-oxazolyl), thiazolyl (e.g., 1 ,2-thiazolyl, 1 ,3-thiazolyl), pyrazolyl, 
tetrazolyl, triazolyl (e.g., 1,2,3-triazolyl, 1,2,4-triazolyl), oxadiazolyl (e.g., 1,2,3- 
oxadiazolyl), thiadiazolyl (e.g., 1,3,4-thiadiazolyl), tetrazole, quinolyi, isoquinolyl, 
benzothienyl, benzofuryl, indolyl, and the like. 

30 As used herein, the term "partially unsaturated or unsaturated five 

membered carbocyclic" means aromatic or non-aromatic ring-shaped radicals, for 

5 
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example, cyclopentenyl, cyclopent-l,3-dienyl, oxocyclopentenyl, and the like. 

Examples of "partially unsaturated or unsaturated five membered 
heterocyclic" are thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isoxazolyl, 
isothiazolyl, pyrazolyl, oxolinyl, thiolinyl, pyrazolinyl, imidazolinyl, pyrrolinyl,, 
5 furanone, and the like. 

Preferred compounds of this invention are those of the formula (I) wherein A is 
partially unsaturated or unsaturated five membered heterocyclic. 

Further preferred compounds of this invention are those of the formula (I) 
wherein A is thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isoxazolyl, 
10 isothiazolyl, pyrazolyl, oxolinyl, thiolinyl, pyrazolinyl, imidazolinyl, pyrrolinyl or 
furanone. 

Much preferred compounds of this invention are those of the formula (I) 
wherein A is thienyl, oxazolyl, furyl, pyrrolyL thiazolyl, imidazolyl, isoxazolyl, 
isothiazolyl, pyrazolyl or furanone; and 

15 R 3 , R 4 and R 5 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, 
C 2 - 5 alkenyl, C2-5 alkynyl, Cm alkoxy, hydroxy-C M alkyl, Cm alkoxy C M alkyl. Cm 
alkanoyl, cyano, nitro, cyano Cm alkyl, carboxyl, Cm alkoxycarbonyl, aminocarbonyl, 
N-Cm alkylaminocarbonyl, N,N-di-CM alkylaminocarbonyl, morpholino-carbonyl, Cm 
alkoxyaminocarbonyl or Cm alkyl-carbonylamino. 

20 Among these, preferred compounds of this invention are those of the formula (I) 

wherein A is thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isoxazolyl, 
pyrazolyl or furanone; 

R 1 is phenyl or heteroaryl selected from pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
thienyl, furyl, imidazolyl, pyrrolyl, oxazolyl, thiazolyl, isothiazolyl, pyrazolyl, tetrazolyl, 

25 triazolyl, oxadiazolyl, thiadiazolyl, tetrazole, quinolyl, isoquinolyl, benzo[b]thienyl, 
benzo[b]fiiryl and indolyl, and the phenyl or heteroaryl being optionally substituted by 
one to three substituents selected from halo, Cm alkyl, halo-substituted Cm alkyl, Cm 
alkoxy, Cm alkyl carbonyl, C1.5 alkoxycarbonyl, hydroxy, nitro, cyano and amino; 
R 2 is Cm alkyl, halo-substituted Cm alkyl or amino; 

30 R 3 , R 4 and R 5 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, 
C2-5 alkenyl, Cm alkoxy, hydroxy-C M alkyl, C M alkoxy Cm alkyl, C M alkanoyl, cyano, 
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nitro, cyano Cm alkyl, carboxy, Cm alkoxycarbonyl, aminocarbonyl, morpholino- 
carbonyl, Cm alkoxyaminocarbonyl or Cm alkyl-carbonylamino; and 
R 6 and R 7 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl. Cm 
alkoxy, Cm alkylthio, hydroxyl-Ci-i alkyl, Cm alkoxy-C M alkyl, Cm alkyl-CM alkoxy, 
5 C1-4 alkylamino-C m alkyl or hydroxy; and 
m and n are independently 1 or 2. 

Further preferred compounds of this invention are those of the formula (I) 
wherein A is thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isooxazolyl, 
pyrazolyl or furanone; 

10 R 1 is phenyl or heteroaryl selected from pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
thienyl, furyl, imidazolyl, pyrrolyl, oxazolyl, thiazolyl, isothiazolyl. pyrazolyl, 
benzo[b]thienyl, benzo[b]furyl and indolyl. and the phenyl or heteroaryl being 
optionally substituted by halo. Cm alkyl. Cm alkyl carbonyl or Cm alkoxy carbonyl; 
R 2 is methyl, ethyl, fluoromethyh difluoromethyl or amino; 

15 R 3 , R 4 and R 5 are independently hydrogen, halo, Cm alkyl, fluoro-substituted Cm alkyl, 
Cm alkoxy, hydroxy-CM alkyl, Ci^alkanoyl, cyano, nitro, cyano C M alkyl, carboxy, 
Cm alkoxycarbonyl, morpholino-carbonyl, Cm alkoxyaminocarbonyl or Cm alkyl- 
carbonylamino; and 

R 6 and R 7 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, Cm 
20 alkoxy, hydroxyl-CM alkyl, Cm alkoxy-CM alkyl, Cm alkyl-CM alkoxy, C M 
alkylamino-CM alkyl or hydroxy. 

Also, further preferred compounds of this invention are those of the formula (I) 
wherein A is thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isooxazolyl, 
pyrazolyl or furanone; 

25 R 1 is phenyl or heteroaryl selected from pyridyl, pyrimidinyl, thienyl, furyl, imidazolyl, 
pyrrolyl, oxazolyl, thiazolyl, benzo[b]thienyl and benzo[b]fuiyl, and the phenyl or 
heteroaryl being optionally substituted by one to three substituents selected from fluoro, 
chloro, methyl, ethyl, propyl, fluoromethyl, difluoromethyl, trifluoromethyl, 
chloromethyl, methoxyl, acetyl, ethylcarbonyl, methoxycarbonyl, ethoxycarbonyl and 

30 butoxycarbonyl; 

R 2 is methyl, fluoromethyl or amino; 

7 
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R 3 , R 4 and R 5 are independently hydrogen, fluoro, chloro, methyl, ethyl, propyl, 
fluoromethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxyl, hydroxymethyl, 
hydroxyethyl, methylcarbonyl, cyano, nitro, cyanomethyl, cyanoethyl, carboxy, 
methoxylcarbonyl, ethoxycarbonyl, morpholinocarbonyl, methoxyaminocarbonyl or 

5 methylcarbonylamino; and 

R 6 and R 7 are independently hydrogen, fluoro, chloro, methyl, ethyl, propyl, 
fluoromethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxy, hydroxymethyl, 
hydroxyethyl, methoxymethyl, methoxyethyl, ethoxymethyl, methylaminomethyl, 
methylaminoethyl, ethylaminomethyl, aminomethyh aminoethyl or hydroxy. 

10 Among these, preferred compounds of this invention are those of the formula (I) 

wherein A is oxazolyl, pyrrolyl, imidazolyl, isoxazolyl, pyrazolyl or furanone; 
R 1 is phenyl or heteroaryl selected from pyridyl, pyrimidinyl, thienyl, furyl, imidazolyh 
pyrrolyl, oxazolyl, thiazolyl, benzothienyl and benzofuryl, and the heteroaryl being 
optionally substituted by chloro or methyl; 

15 R 2 is methyl, fluoromethyl or amino; 

R 3 , R 4 and R 5 are independently hydrogen, methyl, trifluoromethyl, hydroxymethyl, 
cyano, cyanomethyl, carboxy, ethoxycaroblyl, morpholinocarbonyl, 
methoxyaminocarbonyl or methylcarbonylamino; and 

R 6 and R 7 are independently hydrogen, fluoro, chloro, methyl, methoxy, hydroxymethyl, 
20 ethoxy, trifluoromethyl, methoxymethyl, methyaminomethyl, aminomethyl or hydroxy. 

Also, preferred compounds of this invention are those of the formula (I) wherein 
A is pyrazolyl or furanone; 

R 1 is heteroaryl selected from thienyl, fiuyl, oxazolyl and thiazolyl; 

R 2 is methyl or amino; 
25 R 3 , R 4 and R 5 are independently hydrogen, methyl or trifluoromethyl; 

R 6 and R 7 are independently hydrogen, fluoro, chloro, methyl or methoxy; and 

m and n are 1 . 

Preferred individual compounds of this invention are: 

l-[4-(methylsulfonyl)phenyl]-5-[4-(2-thienyl)phenyl]-3-trifluoromethyl-lH-p 
30 144-(methylsulfonyl)phenyl]-5^ 

1 -[4-(methylsulfonyl)phenyl]-5-[4^ 
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l-[4-(methylsulfonyl)phenyl]-5-[4-(benzoM 
pyrazole; 

4-[5-[4-(3-thienyl)phenyl]-3 -(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
4-[5-[4-(3-thienyl)phenyl]-4-cyano-l H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
5 4-[5-[4-(4-pyridyl)pheny l]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
4-[5-[4-(3 -pyridy l)phenyl] -3 -(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
4-[5-[4-(5-methyl-2-thienyl)phenyI]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

4-[5-[4-(3-furyl)phenyl]-3-(trifluoromethyl)-l H-pyrazol- 1 -yl]-l -phenylsulfonamide; 
1 0 4-[5-[4-(5-pyrimidinyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 
4-[5-[4-(2-pyrrolyl)phenyl]-3-(trifluo 

4-[5-[4-(2-benzothienyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 
15 4-[5-[4-(5-acetylthiophene-2-yl)phenyl^ 
phenylsulfonamide; 

4-[5-[4-(3-pyrrolyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
4-[5- [4-(3-methyl-2-thienyl)pheny l]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

20 methyl l-[4-(sulfamoylphenyl]-5-[4-(3-thienyl)phenyl] -lH-pyrazole-3-carboxylate; 
4-[3-(cyanomethyl)-5 - [4-(3 -thienyl)phenyll]- 1 H-pyrazol- 1 -y 1] - 1 -phenylsulfonamide; 
4-[3-(hydroxymethyl)-5-[4-(3-tWeny 

l-[4-(methylsulfonyl)phenyl]-5-[4-(3-furyl)phenyl]-3-trifluoromethyl-lH-py^ 

4-[5-[4-(2-thiazolyl)phenyl]-3-(triflu^^ 
25 l-[4-(methylsulfonyl)phenyl]-5-[4-(2-thiazolyl)phenyl]-3-trifluoromethyl-lH-p 

4-[5-[4-(5-thiazolyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 

1 -[4-(methylsulfony l)phenyl]-5-[4-(5-thiazolyl)phenyl]-3-trifluoromethyl- 1 H-pyrazole; 

4-[5-[4-(5 -chloro-2-thienyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl] - 1 - 

phenylsulfonamide; 
30 4-[5-[4-(lH-imidazol-l-yl)phenyl]-3-trifluoromethyl-lH-pyrazol-l-yl^ 

phenylsulfonamide; 
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4-[5-[4-(2,5-dimethylpyrrol- 1 -yl)phenyl]-3-trifluoromethyl- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

4-[5-[4-(2-thienyl)phenyl]-3-(trifluoromethy 1)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
4-[5-[4-(2-ftuyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
5 1 -[4-(methylsulfonyl)phenyl]-5-[4-(2-fuiyl)-3-methylphenyl]-3-trifluoromethyl- 1 H- 
pyrazole; 

4- [5-[4-(2-fury l)-3-methylphenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

3-[4-(3-thienyl)phenyl]-4-[4-(methylsulfonyl)phenyl]-2-(5H)-furanone; 
10 3-[4-(2-thienyl)phenyl]-4-[4-(methylsulfonyl)phenyl]-2-(5H)-furanone; 

3- [4-(3-furyl)phenyl]-4-[4-(methylsulfonyl)phenyl]-2-(5H)-furanone; 

5- [3-fluoro-4-(methylsulfonyl)phenyl]- 1 -[4-(2-fiiryl)phenyl]-2-methyl- 1 H-pyrrole; 
5 -[3 -fluoro-4-(methylsu lfony l)pheny 1] - l-[4-(3 -fiiryl)phenyl] -2-methy 1- 1 H-pyrrole ; 
2 ,3 -dimethyl- 1 -[4-(3 - furyl)phenyl] -5-[4-(methyIsulfony l)pheny 1] - 1 H-pyrrole; 

15 5-[4-(methylsulfonyl)phenyl]-l -[4-(3-furyl)phenyl]-2-methyl-l H-pyrrole; 
l-[4-(3-fuiyl)0-methylphenyl]-2-methyl-5-[4-(methylsulfonyl)phenyl]-lH-^ 
1 -[4-(2-fury l)-3 -methylphenyl]-2-methyl-5-[4-(methylsulfonyl)phenyl]- 1 H-pyrrole; 

1- [3-chloro-4-(3-furyl)phenyl]-2-methyl-5-[4-(methylsulfonyl)phenyl]-lH-pyiTole 
1 -[3-chloro-4-(2-furyl)phenyl]-2-methyl-5-[4-(methylsulfonyl)phenyl]- 1 H-pyrrole; 

20 1 -(4-bipheny l)-2-methyl-5-[4-(methylsulfonyl)pheny 1]- 1 H-pyrrole; 

1 -[4-(2-fiiryl)phenyl]-2-methyl-5-[4-(methylsulfonyl)phenyl]-l H-pyrrole; 

2- methyl-5-[4-(methylsulfonyl)phenyl]-l-[4-(2-thienyl)phenyl]-lH-pyrrole; 
2-methy l-5-[4-(methylsul fonyl)phenyl]- 1 -[4-(3-thienyl)phenyl]- 1 H-pyrrole; 
2-methyl-5-[4-(methylsulfonyl)phenyl]- 1 -[4-(2-pyrrolyl)phenyl]- 1 H-pyrrole; 

25 2-methyl-5-[4-(methylsulfonyl)phenyl]- 1 -[[4-( 1 -tert-butoxycarbonyl)-2- 
pyrrolyl]phenyl]-lH-pyrTole; 

2-methyl-5-[4-(methylsulfonyl)phenyl]-l-[4-(2-thiazolyl)phenyl]-lH-pyrrole 
2-methyU5-[4-(methylsulfonyl)phenyl]-4-[4-(2-thienyl)phenyl]oxazole; 

4- [4-(2-fiiryl)phenyl]-2-methyl-5-[4-(methylsulfonyl)phenyl]oxazole; 

30 1 -[4-(methylsulfonyl)phenyl]-2-[4-(2-to^ 1 H-imidazole; 

2-[4-(2-furyl)phenyI]-l-[4-(methylsulfo^ 
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2-[4-(2-furyl)phenyl] -4-methyl- 1 -(4-sulfamoylphenyl)- 1 H-pyrrole; 
1 -[4-(3-fiiiyl)phenyI]^-methyl-2-[4-(methylsulfonyl)phenyl]- 1 H-pyrrole; 
2-[4-(3-fuiyl)phenyI]-4-methyl-l -[4-(methylsulfonyl)phenyl]-l H-pyrrole; 
2-biphenyl-4-methyI-l-[4-(methylsulfonyl)phenyl]-lH-pyrrole; 
5 1 -[4-(2-furyl)phenyl]^-methyl-2-[4-(methylsulfonyl)phenyl]- 1 H-pyrrole; 
2-[4-(2-furyl)phenyl]-4-methyl- l-[4-(methylsulfonyl)phenyl]-l H-pyrrole; 
2-[4-(2-furyl)phenyl]-4-methyl-l-[4^ 

1 -[3-fluoro-4-(methy lsulfonyl)pheny l]-5-[4-(2-furyl)phenyl]-3-(trifluoromethy 1)- 1 H- 
pyrazole; 

1 0 1 -[4-(fluoromethylsulfonyl)phenyl]]-5-[4-(2-furyl)pheny l]-3-(trifluoromethyl)- 1 H- 
pyrazole; 

4-[5-[4-(2-fiiryl)phenyl]-4-cyano- 1 -[4-(methylsulfonyl)phenyl]- 1 H-pyrazole; 

4- [5-[4-(2-fury l)phenyl]-3 -hydroxymethy 1- 1 -[4-(methylsulfony l)phenyl]- 1 H-pyrazole; 
3 -cyanomethyl-4-[5-[4-(2-fury I)phenyl]- 1 -[4-(methylsulfonyl)phenyl]- 1 H-pyrazole; 

15 ethyl 5-[4-(2-furyl)phenyl]-l-[4-(methylsulfonyl)phenyl]-lH-pyrazole-3^arbo 

5- [4-( 1 -imidazolyOphenyl]- 1 -[4-(methylsulfonyl)phenyl]-3-trifluoromethyl- 1 H-pyrazol; 
5-[4-(2-fuiyl)phenyl]-l-[4-(methylsulfonyl)phenyl]-lH^ 
2-[4-(2-fiuyl)phenyl]-3-[(4-methylsulfonyl)phenyl]thiophene; 
2-[4-(3-furyl)phenyl]-3-[(4-methylsulfonyl)phenyl]thiophene; 

20 4-[5-[3-chloro-4-(2-furyl)phenyl]-3-(trifluorome%l)-lH^ 
phenylsulfonamide; 

l-[4-(methylsulfonyl)phenyl]-5-[3-chloro-4-(2-fuiyl)phenyl]-3-(t^ 
pyrazole; 

4-[5-[4-(2-fuiyl)-3-methoxyphenyl]-3-(trifluorometh^^ 
25 phenylsulfonamide; 

4-[5-[3 -fluoro-4-(2-furyl)pheny l]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

l-[4-(me%lsulfonyl)phenyl]-5-[3-fluoro-4-(2-fuiyl)phenyl]-3-(trifl^ 
pyrazole; 

30 4-[5-[4-(5-oxazolyl)phenyl]-3-(trifluorome%^ 

l-[4-(methylsulfonyl)phenyl]-5-[4-(5-oxazolyl)phenyl]-3-(trifluoromethyl)-lH- 
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pyrazole; 

4-[5-[4-(2-fiiryl)-2-methylphenyl]-3^ 
phenylsulfonamide; 

1 -[4-(methylsuIfonyl)phenyl] -5-[4-(2-fury l)-2-methylpheny l]-3 -(trifluoromethyl)- 1 H- 
5 pyrazole; 

4-[5-[2-fluoro^K2-furyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]-l - 
phenylsulfonamide; 

1 -[4-(methylsulfonyl)phenyl]-5-[2-fluoro^ 1 H- 

pyrazole; 

1 0 1 -[4-(methylsulfonyl)phenyl]-5-[4-(2-fu^ 1 H- 

pyrazole; 

l-[4-(methylsulfonyl)phenyl]-5-[4-(4-tW 
pyrazole; 

l-[3-fluoro^-(methylsulfonyl)phenyl]-5-[4-(2-furyl>3-methylphenyl]-3- 
1 5 (trifluoromethyl)- 1 H-pyrazole; 

l-[3-fluoro-4«(methylsulfonyl)phenyl]-5-[4-(5-oxazolyl) phenyl]-3-(trifluoromethyl)- 
1 H-pyrazole; 

1 -[3-fluoro-4-(methy lsulfonyl)phenyl] -5-[4-(3 -fuiy l)phenyl]-3 -(trifluoromethy 1)- 1 H- 
pyrazole; 

20 1 -[3-fluoro-4-(methylsidfonyl)phenyl]-^ 1 H- 

pyrazole; 

1 -[3-fluoro-4-(methylsulfonyl)phenyl]-^ 1 H- 

pyrazole; 

methyl 1 -(4-sulfamoylphenyl)-5-[4-(2-tMazolyl)phenyl]- 1 H-pyrazole-3-carboxylate; 
25 4-[4-cyano-5-[4-(2-thiazolyl)phenyl]-lH-pyrazoM -yl]- 1 -phenylsulfonamide; 

4- [4^hloro-5-[4-(2-thiazolyl)phenyl]-3-trifluoromethyl-lH-pyrazol-l-yl]-l- 
phenylsulfonamide; 

5- [2-fluoro-4-(2-fiiry l)phenyl]- 1 -[3-fluoro 
1 H-pyrazole; 

30 l-[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-(2-furyl)-2-methylphenyl]-3- 
trifluoromethyl- 1 H-pyrazole; 
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1 -[3-fluoro-4-(methylsulfonyl)phenyl]-5-[3-^ 
(trifluoromethyi)-lH-pyrazole; 

4- {4-[ 1 -[3-fluoro-4-(methylsulfony l)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 
yl]phenyl }- 1 ,3-oxazole; 
5 4-{4-[l-[4-(methylsulfonyl)phenyl]-3-^ 
oxazole; 

2-{4-[ 1 -[3-fluoro^-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-l H-pyrazol-5- 
yl]phenyl}-l ,3-oxazole; 

2- {4-[ 1 -[4-(methyIsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5-yl]phenyl } - 1 . 3- 
10 oxazole; 

4-[5-[4-( 1 ,3-oxazol-2-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1- 
yl]benzenesulfonamide; 

4-{4-[ 1 -[3-fluoro-4-(methylsulfonyl)phenyI]-3-(trifluoromethyl)-l H-pyrazol-5- 
y I]pheny 1 } - 1 ,3-thiazole; 
1 5 4-[5-[4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 

4- {4-[ 1 -[3-methyl-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 

yl]phenyl } - 1 ,3-thiazole; 

4-{4-[l-[3-fluoro-4-(me%lsulfonyl)^^ 
20 yl]phenyl}-2-methyl-l,3-thiazole; 

2-fluoro-4-[5-[4-(l ,3-thiazoM-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 

yljbenzenesulfonamide; 

4-{4-[l-[3-fluoro-4-(methylsulfo 

y l]phenyl } -5-methyl- 1 ,3 -thiazole; 
25 4-{4-[l-[3-fluoro^-(methylsulfon^ 

fluoropheny 1 } - 1 ,3-thiazole; 

4-{4-[ 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5-yl]-2- 
methylphenyl }-l ,3-thiazole; 
4-{4~[l-[3-fluoro-4-(methyIsulfonyl)pheny 
30 methoxyphenyl}-l ,3-thiazole; 

4-{4-[H3-fluoro-4-(methylsulfonyl)pte 
methoxyphenyl } - 1 ,3 -oxazole ; 

4- {2-chloro-4-[l-[3-fluon>-4-(methylsulf^^ 

5- yl]phenyl }- 1 ,3-thiazole; 

35 4-{4-[l-[3-fluoro-4-(me%lsulfonyl)pta 
methylphenyl } - 1 ,3-oxazole; 
4-{2-methoxy-4-[l-[4-(methylsulfo 
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yljphenyl }-l ,3-oxazole; 
4-{2-me%l-4-[l-[4-(methylsuIfo^^ 
yl]pheny 1 } - 1 ,3 -oxazole; 
2-fluoro-4-[5-[3-methyM-(l,3-th^^ 
5 yl]benzenesulfonamide; 

2-fluoro-4-[5-[3-fluoro-4-( 1 ,3-thiazoM-yl)phenyl]-3^ 
yljbenzenesulfonamide; 

4-{4-[l-[3-hydroxymethyM-(methylsulfonyl)phenyl]0-(triflu 
yl]phenyl } - 1 ,3-thiazole; 
10 4-[5-[3-methyM-(l,3-oxazoM^ 
yljbenzenesulfonamide; 
4-[5-[3-methoxy-4-(l,3-oxazol-4-yl)phen^ 
yljbenzenesulfonamide; 

4~[5-[4-( i ,3-oxazol-4-y l)phenyl]-3-(trifluoromethyl)-l H-pyrazol- 1 - 
1 5 yljbenzenesulfonamide; 

4-{2-chloro-4-[H4-(methylsulfonyl^ 
yl]phenyl} - 1 ,3-thiazole; 

4- {2-methoxy-4-[ 1 - [4-(methylsulfonyl)phenyl] -3-(trifluoromethyl)- 1 H-pyrazol-5- 
yl]phenyl } - 1 ,3-thiazole; 
20 2-fluoro-4-[5-[4-( 1 ,3-oxazol-4-yl)phenylJ-3-(trifluoromethyl)- 1 H-pyrazol- 1- 
yljbenzenesulfonamide; 
2-fluoro-4-[5^3-chloro-4-(l,3-thiazo^ 
yljbenzenesulfonamide; 

2-fluoro-4-[5-[3-methyl-4-( 1 ,3-oxazol-4-yl)phenyl]-3-(trifluoromethyl)-l H-pyrazol- 1 - 
25 yljbenzenesulfonamide; 

4-{2-fluoro-4-[ 1 -[4-(methylsulfonyl)phenylJ -3-(trifluoromethyl)- lH-pyrazol-5- 

yl]phenyl}-l ,3-thiazole; 

4-{2-me%l-4-[l-[4-(methylsulfonyl^ 

yl]phenyl}-l,3-thiazole; 
30 ethyl l-[3-Fluoro-4-(methylsulfonyl)phen^ 

carboxylate; 

1 -[3-ethoxy-4-(metliylsulfony0 
acid; 

l-[3-fluoro-4-(methylsulfonyl)phenyl^^ 
35 acid; 

l-[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-(2-fiiryl)phenylJ 
pyrazole; 
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1- [3-fluoro-4-(methylsulfonyl)pte^ 
1 H-pyrazole; 

iV-methyl- 1 -[3-fluoro^-(methylsulfonyl)phenyl]-5-[4-(2-ftiryl)phenyl]- 1 H-pyrazole-3- 
carboxamide; 

5 l-[3-fluoro^-(methylsulfonyl)phenyl]-544-(2-furyl)phenyl]- 1 H-pyrazole-3- 
carboxamide; 

tf,A^dimethyl-H3-fluoro^ 
pyrazole-3-carboxamide; 
A^methoxy-l-[3-fluoro-4-(methylsulfo^ 
10 carboxamide; 

5-[4-(2-fiiryl)phenyl]- 1 -[4-(methylsulfony l)-3-(trifluoromethyl)phenyl]-3- 
trifluoromethyl- 1 H-pyrazole; 

5-[4-(2-furyl)phenyl]- 1 -[3-methoxy-4-(methy lsulfonyl)phenyl]-3-trifluoromethyl- 1 H- 
pyrazole; 

1 5 2-fluoro-4-[5-[4-(2-fiiryl)phenyl]-3 -(trifluoromethyl)- 1 H-pyrazol-1 - 
yl]benzenesulfonamide; 
4-[5-[3-chloro-4-(2-fuiyl^ 
fluorobenzenesulfonamide; 

2- fluoro-4-[5-[4-(2-fiuyl)-3-me%lpte^^ 
20 yljbenzenesulfonamide; 

2- chloro-4-[5-[4-(2-furyl)phenyl]-3 -(trifluoromethy 1)- 1 H-pyrazol- 1 - 
yl]benzenesulfonamide; 

3- fluoro-4-[5-[4-(2-ftiryl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yl]benzenesulfonamide; 

25 [5-[4-(2-fiiryl)phenyl]-l-[4-(met^ 
pyrazole; 

4- [5-[4^2-fiiryl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-1 -yl]-2- 
methylbenzenesulfonamide; 

2<hloro^45-[4^2-furyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-1 -yl] 
30 benzenesulfonamide; 

4-[5-[4-(2-furyl)phenyl]^ 
methylbenzenesulfonamide; 

[5-[4^2-fiiiyl)phenyl]-l-[4-(me%lsulfonyl)-2-methoxylphenyl]-3-^ 
pyrazole; 

35 [5-[4-(2-furyl)phenyl]-l-[4^ 
trifluoromethyl- 1 H-pyrazole; 
4-[5_[4-(2-furyl)phenyl]-3-(^ 
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methoxybenzenesulfonamide; 

2-chloro^-[5-[3-methyM-(4-thiazolyl)phenyl]0-(trifluorome 
benzenesulfonamide; 

3 .fluoro-4-[5-[3-methyl-4-(4-thiazolyl)phenyl]-3-(trifluoromethyl> 1 H-pyrazol- 1 -yl] 
benzenesul fonamide ; 

5-[3-fluoro-4-(methylsulfonyl)phenyl]-2-me 

5-[3-fluoro-4-(methylsulfonyl)phenyl]-2-methyl- 1 -[3-methyM-(44hiazolyl)phenyl]-lH- 
pyrrole; 

1- [3-fluoro-4-(me%lsulfonyl)phenyl]-2-[4^ 
imidazole; 

2- fluoro-4-[2-[4-(4-thiazolyl)phenyl] -4-(trifluoromethyl)- 1 H-imidazol- 1 - 
yljbenzenesulfonamide; 
143-chloro-4-(methylsulfonyl)phenyl]-5^ 

pyrazole; 

5.[5- [4-(2-ftiryl)phenyU3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]-2- 
(methylsulfonyl)phenyl]methanol; 

5-[4-(2-furyl)phenyl]- 1 -[3-methyl-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H- 
pyrazole; 

1 43-chloro-4-(methylsulfonyl)phenyl]-5^ 1 H- 

pyrazole; 

5-[4-(2-furyl)phenyl]-l-[3-(methoxymetylH-(methylsu 
(trifluoromethyl)- 1 H-pyrazole; 

N-[5-[5-[4-(2-fiiryl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazoM-yl]-2- 
(methylsulfonyl)benzyl]-N-methylamine hydrochloride; 
[5-[5-[4-(2-fiiryl)phenyl]-3-(trifluoromethyl)-l H-pyrazol-1 -yl]-2- 
(methylsulfonyl)phenyl]methanamine hydrochloride; 

1 - [3-fluoro-4-(methylsulfonyl)pte 

4-cyano- 1 -[3-fluom-4-(methylsulfonyl)phenyl]-5-[4-(2-furyl)phenyl]- lH-pyrazole; 

N-[l-[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-(13-thiazoM-yl)phenyl]^ 

yl]acetamide; 

4-[3-fluoro^-(methylsulfonyl)phenyl]^ 

5,5-dimethyl-4-[4-(methylsulfonyl)phenyl]-3-[4-(l,3-thiazol-4-yl)phen^ 
furanone; 

2- fluoro-4-[5-oxo-4-[4-( 1 ,3-thiazol-4-yl)phenyl]-2,5-dihydro-3- 
furanyl]benzenesulfonamide; 

4-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyl-3-[4-( 1 ,3 -thiazol-4- 
yl)phenyl]isoxazole; 
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5-[3-fluoro^-(methylsulfon 
oxazole; 

4- [3-fluoro-4-(methylsiJfonyl)phenyl]-5^ 
y l)pheny 1] isoxazole; 

5 4- { 5 -methyl-3-[4-( 1 ,3-thiazol-4-yl)phenyl]-4-isoxazolyl } benzenesulfonamide; 

2-fluoro-4-{5-methyl-3-[4-(l>thiazol-4^^ 

5- [3-fluoro-4-(methylsulfonyl)phenyl]-2-me&^ 

yl)phenyl]- 1 ,3-oxazole; 

2-fluoro-4-[5-[3-hydroxy-4-(l>thiazol-4-yl^ 

10 yl]benzenesulfonamide; 

2-fluoro^-[5-[3-methoxy-4-(l>thiazol-4^ 
yljbenzenesulfonamide; 

2-fluoro-4-[5-[4-( 1 ,3-thiazol-4-yl)-3-(trifluoromethyl)phenyl]-3 -(trifluoromethyl)- 1 H- 
pyrazol- 1 -yl]benzenesulfonamide; 
1 5 4-[2-ethyl-4-[ 1 -[3 -Fluoro^<methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5 - 
yljphenyl]- 1 ,3-thiazole; 

1- [3-fluoro-4-(methylsulfonyl)phenyl]-2-[3-^^ 
trifluoromethyl- 1 H-imidazole; 

2- fluoro-4-[4-methyl-2-[4-(4-thiazoIyl)pheny 1]- 1 H-imidazol- 1 -yljbenzenesulfonamide; 
20 5-[3-chloro-5-methyl-4-(4-thiazolyl)phenyl]- 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-3- 

trifluoromethyl- 1 H-pyrazole; 
4-chloro- 1 -[3-fluoro4-(methylsulfonyl) 
trifluoromethyl- 1 H-pyrazole; 
4-[4-(methylsulfonyl)phenyl]-3-[4-(13^ 
25 4-[5-oxo-4-[4-(l>thiazol-4-yl)p^ 

5,5-dimethylO-[3-methyMKl^-thiazol-4-yl)phenyl]-4-[4-(methylsulfo 

2(5H)-furanone; 

2.methyl-4-[4-(methylsulfonyl)phenyl]-5-[4-(l^-thiazol-4-yl)phenyl] 
l-[4-(me%lsulfonyl)phenyl]-5-[2-methyM 
30 pyrazole; 

l-[3-fluoro-4<methylsulfonyl)phenyl]-5-[2-methyl-4-(4-thiazolyl)ph^ 
trifluoromethyl- 1 H-pyrazole; 
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2-fluoro-4-[5-methyl-3-[3-methyl-4-(l> 
. isoxazolyljbenzenesulfonamide; 
5-methyl-3-[4-(methylsulfonyl)phenyl]-4-[4-(l,3-thiazol-4-yl)phenyl]isoxazole; 
4-[3-methy l-5-[4-( 1 ,3-thiazoI-4-yl)pheny lJ-4-isoxazolyljbenzenesulfonamide; 
5 3-methyl-5-[4-(methylsulfonyl)phenyl]^-[4^ 

2-fluoro-4-[2-methyU5-[4-(l,3-thiazol-4-yl)phenyl]-l,3-oxazol-4- 
yljbenzenesulfonamide; 

2-fluoro-4-[2-methyl-5-[4-(l ,3-thiazol-4-yl)phenylJ- 1 ,3-oxazol-4- 
yljbenzenesulfonamide; 
1 0 3-(Difluoromethyl)-2-fluoro-4-[5-[3 -methyl-4-( 1 ,3 -thiazol-4-yl)phenyl]- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 

2-Fluoro-4-[5-[2-fluoro-4-( 1 ^-thiazoM-yOphenyllo^trifluoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 

2-Fluoro-4-[5-[2-chloro-4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 

1 5 yljbenzenesulfonamide; and 

2-Fluoro-4-[5-[3-ethyl-4-(l 3-thi^ 

yljbenzenesulfonamide. 

Most preferred individual compounds are: 

2 - fluoro-4- [5 -[3 -methyl-4-( 1 ,3 -thiazo l-4-yl)pheny 1] -3 -(trifluoromethy 1)- 1 H-pyrazol- 1 - 
20 yljbenzenesulfonamide; 

4- {2-methyl-4-[ 1 -[4-(methylsulfonyl)phenyl]-3 -(trifluoromethyl)- 1 H-pyrazol-5- 
yljphenyl } - 1 ,3 -thiazole; 

3- fluoro-4-[5-[3-methyl-4-(4-thiazolyl^ 
benzenesulfonamide; 

25 4-{2-cMoro-4-[l-[4-(methylsulfonyO 
yljphenyl}-! ,3-thiazole; 
2-fluoro-4-[5-[3-methyl-4-(l,3-oxazoI-4-yl^ 
yljbenzenesulfonamide; 

1 -[3-Fluoro-4-(methylsidfonyl)phen 1 H- 

30 pyrazole; 

4- {4-[ 1 -[3-fluoro-4-(methylsulfonyl)phenylJ-3-(trifluoromethyl)- 1 H-pyrazol-5-yl]-2- 
methylphenyl } - 1 ,3-thiazole; 
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4-[5-[4-( 1 ,3-oxazol-4-yI)phenyl]-3-(trifluoromethyl> 1 H-pyrazol- 1 - 
yl]benzenesulfonamide; 
4-[5-[3-methyMKU3-oxazol^ 
yl]benzenesulfonamide; 
5 143-Fluoro^-(methylsulfonyl)phenyl]-5-[4-(2-fur>l)phen 

pyrazole; 

1 -[4-(Methylsulfonyl)phe^ 
pyrazole; 

1^3-Fluoro-4Kmethylsulfonyl)phenyl]-5-[4-^^ 

10 pyrazole; 

1- [3-Fluoro^-(methylsidfonyl)phenyl^^ 

pyrazole; 

144^Methylsulfonyl)phenyl]o-[4<2-fuiyl)-3-methoxyphe 
pyrazole; 

15 l-[3Tluoro-4Kmethylsulfon^^^ 
(trifluoromethyl)- 1 H-pyrazole; 

4. {4.[ i .[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5-y l]phenyl }- 1 ,3- 
oxazole; 

4-{4-[l-[3-fluoro-4-(methylsulfon^ 
20 methoxyphenyl } - 1 ,3 -thiazole; 

4-{2-methyl-4-[l-[4-(methylsulfonyl)ph^ 
yl]phenyl } - 1 ,3 -oxazole; 

2- fluoro-4-[5-oxo-4-[4-(l,34hiazol-4-yl)phenyl]-2 ; 5-dihydro-3- 
furanyl]benzenesulfonamide; and 

25 l-[3-fluoro^-(methylsulfonyl)pte 
imidazole. 

Also, preferred intermediates of this invention is selected from 

3- fluoro-4-(methylsulfonyl)phenylhydrazine hydrochloride; 
3-methoxy-4-(methylsulfonyl) phenylhydrazine hydrochloride; 

30 3-fluoro-4-sulfamoylphenylhydrozine hydrochloride; 
2-fluoro-4-sulfamoylphenylhydrazine hydrochloride; 
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2- methyl-4-(methylsulfonyl) phenylhydrazine hydrochloride; 

3- methyl-4-sulfamoylphenylhydrozine hydrochloride; 
2-methyl-4-sulfamoylphenylhydrozine hydrochloride; 

2- methoxy-4-(methylsulfonyl) phenylhydrazine hydrochloride; 
5 3 -methoxy-4-sulfamoylphenylhydrozine hydrochloride; 

3- hydroxymethyl-4-(methylsulfonyl)phenylhydrazine hydrochloride; and 
3 -methyl-4-(methylsulfonyl)phenylhydrazine hydrochloride. 



The compounds of general formula (I) can be prepared by a variety of synthetic 



10 routes. The following representative examples as described hereinafter are illustrative 
and are not meant to limit the scope of the invention in anyway. Unless otherwise 
stated, A, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and R 7 are as defined herein before. 
1) Synthesis of Compound (I) by A Ring Formation. 



Compound (I) can be synthesized by a variety of A ring formation methods. 



Pyrazole: 

When A is a pyrazole ring, the pyrazole (la) can be prepared from an appropriate 1,3- 
diketone or its equivalents (2 or 3) and phenylhydrazine (4), as shown in scheme I. 



General Synthesis 
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Scheme I 




0 2 (G 1 :OH,NR 2 ) 
(6) 

5 In step 1, ketone (1) is treated with a base (e.g., NaOMe, NaH and Me 3 Si 2 NLi 

preferably NaOMe, wherein Me represents methyl) and an acylating reagent (e.g., ester 
or ester equivalent such as acylimidazole, dialkylamide and dialkylacetal), in a solvent 
such as diethylether, tetrahydrofuran, methanol, dichloromethane and methyl tert-butyl 
ether, to form the 1,3-diketone (2) or 1 ,3-diketone equivalent (3) (G 1 is OH or NR 2 : R = 

10 C M alkyl). X in Scheme I is R 1 , chloro, bromo or OH. 

In step 2, the 1,3-diketone (2) or 1,3-diketone equivalent (3) is treated with the 
salt (such as hydrochloride, hydrobromide, sulfate and oxalate) or the free base of the 
hydrazine derivative (4) in an anhydrous protic solvent such as ethanol or acetic acid at 
reflux temperature for from 2 hours to 20 hours to afford the pyrazole compound (la). 

15 The starting materials (1) are either commercially available or can be prepared 

by the method described in Aust 1 Chem., 1977, 30 , 229 and Heterocycles, 1990, 57, 
1951 and which are incorporated by reference. The regio isomeric pyrazole (la') can 
be also prepared from the corresponding 1,3-diketone (5) or 1,3-diketone equivalent (6) 
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and phenyhydrazine (7), which is well known in the art. 
Furanone: 

Furanone (lb) can be prepared from aryl bromomethyl ketone (8) and aryl acetic 
acid (9). 

Scheme II 




Ri 



(R 7 )n 

(9) 

Base 



R R 4 

(8) 




Ri-^\ 



(lb) 




Ri 



(R 7 )n 



cox 



(R 6 )m 



(11) 



R R 4 



(X is OH or halide) 



(10) 




(R 6 )m 



(lb) 



As shown in Scheme II, an appropriately substituted aryl bromomethyl ketone 
(8) is reacted with an appropriately substituted arylacetic acid (9) in a solvent such as 
acetonitrile, dimethylsulfoxide, dimethoxyethane and diethylether in the presence of a 

10 base such as triethylamine and diisopropylethylamine and then treated with 1,8- 
diazabicyclo[5.4.0]undec-7-ene (DBU) to afford the furanone (lb). The a- 
bromomethylketone (8) can be easily obtained by halogenation of the corresponding 
acetophenone, which is well known in the art, 

Furanone (lb) can be also prepared by the reaction of a-hydroxy ketone (10) 

15 with (11) (X=OH) in the presence of coupling reagent such as l-cyclohexyl-3-(2- 
morpholinoethyl)carbodiimide and metho-p-toluenesulfonate, and further treatment 
with a base such as DBU. 
Imidazole: 
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Imidazole (Ic) can be prepared by the reaction of amidine (14) and a-haloketone 
(15) followed by the dehydration as shown in Scheme III. 

Scheme III 



XX- * xx 

0 2 



,6, 



CN ^ ^S' R2 



(12) (13) 



(F \ 7)n H 

R 1 -V 





(Ic) (16) 

5 In step 1, the reaction of substituted nitriie (12) with primary phenyiamine (13) 

in the presence of alkylaluminium reagents such as trimethylaluminium, 
triethylaluminium, diethylaluminium chloride, diethylaluminium chloride in the 
presence of inert solvents such as toluene, benzene and xylene, gives amidine (14). 

In step 2 the reaction of amidine (14) with a-haloketone (15) (where X is bromo 

10 or chloro) in the presence of base, such as sodium bicarbonate, potassium carbonate, 
sodium carbonate and potassium bicarbonate, or hindered tertiary amines such as N,N'- 
diisopropylethylamine in the presence of inert solvents such as isopropanol, acetone, 
and dimethylformamide at a temperature of about 0 °C to about 120 °C for 30 min. to 2 
days, preferably at a temperature of about 20 °C to about 100 °C for 30 min. to 8 hours, 

1 5 gives the 4,5-dihydroImidazole (1 6). 

The obtained 4,5-dihydroImidazole (16) may be dehydrated in the presence of an 
acid catalyst such as 4-toluenesulfonic acid, trifluoroacetic acid and mineral acids (such 
as hydrochloric acid) to form the 1,2-disubstituted Imidazole (Ic) of this invention (step 
3). A suitable solvent for this dehydration step are e.g., toluene, xylene or benzene. 

20 A compound of (Ic) wherein R 2 is amino can be prepared by using a compoud of (Ic) 
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wherein R 2 is methyl, for example by the Huang method {Tetrahedron Lett, 1994, 35, 
7201.). 

In some cases the intermediate (16) may not be readily isolated. The reaction, 
under the conditions described above, proceeds to give the Imidazole (Ic) directly. 
5 Pyrrole: 

Pyrrole can be prepared by the Paal-Knorr's method, which is well known in the 
art (scheme IV). 

Scheme IV 




(Id) 

10 

The preparation of suitable 1,4-diketone (19) by the Stetter reaction (for a 
review on Stetter reaction, Angew. Chem. , Int. Ed Engl 1976, 75, 639.) followed by 
heating with appropriate amines (20) in the Paal-Knorr condensation gives the pyrrole 
(Id). The Stetter reaction of substituted benzaldehyde (17) with a,P-unsaturated 

15 ketone (18) using the thiazolium salt catalyst in the presence of bases such as 
triethylamine, diisopropylethylamine and pyridine, gives the 1,4-diketone (19). 
Suitable solvents for this reaction are methanol, ethanol or isopropanol. The reaction 
may be carried out at temperatures of about 0 °C to about 120 °C for 15 minutes to 2 
days, preferably at temperatures of about 20 °C to about 90 °C for 30 minutes to 1 days. 

20 The condensation of 1,4-diketone (19) with arylamine (20) in the presence of an acid 
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catalyst such as 4-toluenesulfonic acid gives the pyrrole (Id). Suitable solvents for this 
condensation step are e.g., toluene, xylene or benzene. A compound of (Id) wherein 
R 2 is amino can be prepared by using a compoud of (Id) wherein R 2 is methyl, for 
example by the Huang method {Tetrahedron Lett, 1994, 35, 7201.). 
5 Alternatively, the pyrrole (Id) can be prepared as shown in Scheme V. 

Scheme V 




In step 1, an aldimine (23) can be prepared by the dehydration condensation of a 
benzaldehyde (21) with an aniline (22) in an inert solvent. The reaction is normally 

10 and preferably effected in the presence of a solvent Examples of suitable solvents 
include aliphatic hydrocarbons such as hexane and heptane; aromatic hydrocarbons such 
as benzene and toluene; halogenated hydrocarbons such as methylene chloride and 
chloroform; ether such as diethyl ether, tetrahydrofuran and dioxane; alcohol such as 
methanol, ethanol and isopropanol. Among these solvents, the alcohol would be 

1 5 preferable. This reaction can be carried out at a temperature of from 5 °C to 200 °C, 
preferably from room temperature to 150 °C for from 10 minutes to 20 hours, more 
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preferably from 1 hour to 15 hours. 

In step 2, an anilinonitrile (24) can be prepared by an addition of hydrogen 
cyanide to the aldimine (23), prepared as described in step 1. The reaction may be 
carried out by reacting the aldimine (23) with trimethylsilyl cyanide (TMS-CN) in the 

5 presence of a Lewis acid, for example, aluminium chloride, tin chloride and zinc 
chloride in an inert solvent such as diethyl ether, tetrahydrofuran, dioxane, benzene, and 
methylene chloride, preferably diethyl ether and tetrahydrofuran. This reaction can be 
carried out at a temperature of from 5 °C to 200 °C, preferably from room temperature 
to 150 °C for from 10 minutes to 50 hours, more preferably from 1 hour to 20 hours. 

10 In step 3 and 4, the pyrrole (Id) can be prepared by reacting the anilinonitrile 

(24), prepared as described in step 2, with an a,P-unsaturated aldehyde or ketone (25) to 
obtain a pyrrolidine compound (26). which can be then dehydrated and 
dehydrogencyanated. 

In step 3, the reaction may be carried out by reacting the anilinonitrile (24) with 

15 an <x,p-unsaturated aldehyde or ketone (25) in the presence of a base, such as lithium 
amide, sodium amide, potassium amide, lithium bis(trimethylsilyl) amide, and sodium 
methoxide, preferably lithium bis(trimethylsilyl) amide in an inert solvent such as 
diethyl ether, tetrahydrofuran, dioxane, benzene, and methylene chloride, preferably 
diethyl ether and tetrahydrofuran. This reaction can be carried out at a temperature of 

20 from -78 °C to 100 °C, preferably from -78 °C to room temperature for from 10 minutes 
to 30 hours, preferably from 1 hour to 1 5 hours. 

In step 4, the pyrroles (Id) can be prepared by the dehydration and 
dehydrogencyanation of the pyrrolidine compound (26). This may be achieved by 
heating the crude product obtained by evaporation of the solvent from the product of 

25 step 3, or by heating the crude material obtained by the extraction, at a temperature of 
from 80 °C to 250 °C, in the presence or absence of a solvent after completion of the 
reaction of step 3. Suitable solvent would be toluene, xylene, diglyme, diphenyl ether, 
dimethylformamide or the like. 
Oxazole: 

30 Oxazole (Ie) can be prepared according to the following procedures of Scheme VI. 



26 



WO 99/64415 



PCT/IB99/0fl970 



Scheme VI 



10 



Step 3 




0^0 NH4OAC / AcOH 



(R 6 )m (3D 




15 



R3CQ2H 



0 2 (R 6 ) m 

(33) ( x = ha,ide ) 

In step 1, the ketone (29) can be prepared by the reaction of acid halide (27) with 
4-sulfonylbenzyl halide (preferably X=C1 or Br) (28) in the presence of metal such as 
zinc and magnesium, preferably zinc, in an inert solvent such as 1,2-dimethoxyethane, 
dioxane, diethyl ether, tetrahydrofuran, methylene chloride, benzene, and toluene at a 
temperature of from 0°C to 150 °C, preferably from room temperature to 50 °C for from 
10 minutes to 30 hours, preferably from 1 hour to 15 hours. Suitable catalyst e.g., 
tetrakis(triphenylphosphine)palladium can be used in this reaction. In step 2, the a- 
carbonyloxy ketone (31) can be prepared by the reaction of ketone (29), prepared as 
described above, with an appropriate carboxylic acid (30) in the presence of lead (IV) 
acetate and manganese (III) acetate in the presence or absence of a solvent, but when a 
solvent is used, suitable solvent would be benzene, toluene and xylene. This reaction 
can be carried out at a temperature of from room temperature to 150 °C, preferably from 
50 °C to 120 °C for from 10 minutes to 30 hours, more preferably from 1 hour to 15 
hours. 
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The oxazole (Ie) can be prepared by heating the a-carbonyloxy ketone (31) in a 
lower alkylcarboxylic acid such as acetic acid, formic acid and propionic acid in the 
presence of ammonium acetate, ammonium formate and ammonium carbonate, 
preferably ammonium acetate. 

5 Alternatively, the a-carbonyloxy ketone (31) can be prepared from the 

corresponding a-hydroxy ketone (32) or a-halo ketone (33) by reacting with an 
appropriate acid halide or carboxylic acid in the presence of a base such as pyridine and 
triethylamine in an inert solvent such as methylene chloride and chloroform at a 
temperature of -10 °C to 100 °C. The corresponding a-hydroxy ketone (32) or a-halo 

10 ketone (33) can be prepared by oxidation of the ketone (29) by using iodobenzene 
diacetate, or by halogenation of the ketone by using bromine, chlorine, and N- 
bromosuccineimide in the presence of an inert solvent such as 1,2-dimethoxyethane, 
dioxane, diethyl ether, tetrahydrofuran, benzene and toluene. A compound of (Ie) 
wherein R 2 is amino can be prepared by using a compoud of (Ie) wherein R 2 is methyl, 

1 5 for example by the Huang method (Tetrahedron Lett. , 1994, 55, 720 1 .). 

The regioisomeric oxazole can be prepared from the corresponding 
sulfonylbenzoic acid halide and benzyl halide. 
Thiophepg; 

Thiophene analogs can be prepared as shown in scheme VII. 

20 



Scheme VII 
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The Suzuki coupling of 2,3-dihalothiophene (VII- 1) with 4-(aryl or 
heteroaryl)phenylboronic acid, followed by the second coupling with 4-(R 2 - 
thio)phenylboronic acid provides 2-[4-(aryl or heteroaryl)phenyl]-3-[4- 
(methylthio)phenyl]thiophene. The obtained thiophene (VII-3) may be oxidated by the 
5 methods known in the art to give the methylsulfonyl analogs (VIM). 

Alternatively, the other arylmetal reagents such as aryl Grignard reagent, 
arylzinc reagent, aryltin reagent, or arylsilyl reagent instead of arylboronic acid can be 
used in this reaction. 

The reaction of arylboronic acid with 2,3-dihalothiophene may be carried out in 
10 a solvent such as benzene, toluene, dimethoxyethane, dimethylformamide, preferably 
dimethoxyethane, typically in the presence of a base such as pottasium hydroxide, 
thallium hydroxide, triethylamine, sodium bicarbonate, or a combination of water and 
alone solvent preferably water and dimethoxyethane. The catalyst may be selected 
from those typically employed for the so-called Suzuki reaction (for example, 
15 tetrakis(triphenylphosphine)palladium and dichloro bis(triphenylphosphine)palladium). 
The reaction is carried out at a temperature in the range from 20 to 160 °C, usually 60 to 
130 °C for 10 minutes to 5 days, usually 30 minutes to 15 hours.. 
Isoxazoles: 

When A is an isoxazole ring, the isoxazole derivatives (If), (Ig), and (Ig 5 ) can be 
20 prepared from appropriate oximes (40) and (47) as shown in scheme VIII and EX. 
3,4-DiphenylisoxazoIes; 

Synthesis of 3,4-diphenylisoxazole is shown in scheme VIII. 

Scheme VIII 
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(42b) 



In step 1 , the ketone (39) can be prepared from the benzyl halide (37) and the 
acid halide (38), according to the procedure described in step 1 in oxazole synthesis 
(Scheme VI). 

5 In step 2, the oxime (40) can be obtained by treatment of the ketone (39) with 

hydroxy lamine hydrochloride in the presence of base such as sodium acetate, in an inert 
solvent such as water, methanol, ethanol, i-propanol, tetrahydrofiiran, 1,4-dioxane, 
diethyl ether, or a miture of the above described solvents, preferably a mixture of water 
and ethanol. This reaction can be carried out at a temperature of from 0°C to reflux 
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temperature, preferably from 50°C to reflux temperature for from 15 minutes to 24 
hours, preferably from 1 hour to 15 hours. 

In step 3, the 4,5-dihydroisoxazole (41) can be prepared via C-acylation of the 
oxime (40), followed by spontaneous cyclization. This reaction may be carried out by 

5 reacting the oxime (40) with an acyl halide, acid anhydride, N-acylimidazole, and 
carboxamide, in the presence of base such as lithium amide, sodium amide, potassium 
amide, lithium diisopropylamide, lithium bis(trimethylsilyl)amide, sodium 
bis(trimethylsilyl)amide, and potassium bis(trimethylsilyl)amide, preferably lithium 
diisopropylamide, in an inert solvent such as tetrahydrofiiran, diethyl ether, 1,2- 

10 dimethoxyethane, dioxane, benzene, and methylene chloride, preferably diethyl ether 
and tetrahydrofuran, at a temperature of from -78°C to 100°C, preferably -78°C to 
room temperature for from 10 minutes to 30 hours, preferably from 30 minutes to 15 
hours. 

In step 4, the isoxazole (42) can be obtained by dehydration of the 

15 dihydroisoxazole (41) using acid. This may be achieved by heating the 
dihydroisoxazole (41) with acid, such as hydrochloric acid, hydrobromic acid, sulfuric 
acid, methanesulfonic aicd, p-toluenesulfonic acid, and polyphosphoric acid, in an inert 
sovlent such as methanol, ethanol, 2-propanol, tetrahydrofuran, diethyl ether, 1,4- 
dioxane, benznen, toluene, xylene, diglyme, dimethylforamide, dimethylsulfoxide or the 

20 like, at a temperature of from 40°C to reflux temperature, preferably 50°C to 100°C, for 
from 10 minutes to 30 hours, preferably 30 miutes to 15 hours. 

In step 5, the sulfone (43a) can be prepared by oxidation of the sulfide (42a). 
This reaction may be carried out with an oxidant such as mCPBA, peracetic acid, 
hydrogen peroxide, and oxone®, in an inert solvent such as chloroform, 

25 tetrachlorocarbon, dichloromethane, acetic acid, preferably dichloromethane, at a 
temperature of from -20°C to reflux temperature, preferably 0°C to 50°C, for from 15 
minutes to 30 hours, preferably 30 minutes to 15 hours. 

In step 6, the sulfonamide (43b) can be prepared by after reacting the isoxazole 
(42b) with chlorosulfonic acid at a temperature of from -78°C to 100°C, preferably - 

30 78°C to 70°C, for from 15 minutes to 30 hours, preferably 30 minutes to 15 hours, 
pouring the reaction mixture into a mixture of ice and concentrated ammonia. 
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In step 7, the isoxazole (If) can be obtained via the cross coupling reaction of the 
isoxazole (43), as described hereinafter. 

The regioisomeric isoxazole can be prepared from the corresponding 4- 
methylthiobenzoyl halide and 4-bromobenzyl halide. 
5 4,5-DiphenylisoxazoIes; 

Synthesis of 4,5-diphenylisoxazole is shown in scheme IX. 

Scheme IX 




10 In step 1, the ct,P-uhsaturated ketone (46) can be prepared by aldol reaction of 

the benzaldehyde (44) with the ketone (45), followed by P-elimination, in the presence 
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of base, such as potassium carbonate, sodium carbonate, sodium hydride, potassium 
hydride, lithium amide, sodium amide, potassium amide, iitium diisoprppylamide, 
lithium bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide, sodium 
bis(trimethylsilyl)amide, piperidine, and l,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 
5 preferably piperidine, in an inert solvent such as diethyl ether, tetrahydrofuran, 1,2- 
dimethoxyethane, 1,4-dioxane, benzene, toluene, xylene, and dimethyl sulfoxide, 
preferably benzene and toulene. This reaction may be carried out at a temperature of 
from -78°C to reflux temperature, preferably room temperature to reflux temperature, 
for from 15 minutes to 50 hours, preferably 1 hour to 30 hours. 

10 In step 2, the oxime (47) can be obtained from the ketone (46) according to the 

procedure described in step 2 in 3,4-diphenylisoxazole section. 

In step 3, the isoxazole (48) can be prepared by treating the oxime (47) with a 
mixture of iodine and potassium iodide in the presence of base such as triethylamine, 
N,N-diisopropylethylamine, DBU, potassium carbonate, sodium carbonate, sodium 

15 hydrogen carbonate, potassium hydrogen carbonate, and their aqueous solution, in an 
appropriate solvent such as diethyl ether, tetrahydrofuran, 1,4-dioxane, 1,2- 
dimethoxyethane, benzene, toluene, xylene, dimethyl sulfoxide, and N,N- 
dimethylforamide, preferably tetrahydrofuran. This reaction may be carried out at a 
temperature of from 0°C to reflux, preferably room temperature to reflux temperature, 

20 for from 15 minutes to 30 hours, preferably 30 minutes to 15 hours. 

In step 4, the sulfone (49a) can be obtained from the sulfide (48a), according to 
the procedure described in step 5 in 3,4-diphenylisoxazole section. 

In step 5, the sulfonamide (49b) can be obtained from the isoxazole (48b), 
according to the procedure described in step 6 in 3,4-diphenylisoxazole section. 

25 In step 6, the isoxazoles (Ig) and (Ig') can be respectively obtained from the 

isoxazoles (49a) abd (49b) through the cross coupling reaction described hereinafter. 

Thiazole: 

Scheme X 
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Thiazole can be prepared according to the following procedures of Scheme X. 
In step 1, the ketone (52) can be prepared by the Friedel Crafts acylation. Acid halide 

5 (50) (prferebly X=C1 or Br) is treated with and reacted with R 2 -thiobenzene (51) and 
lewis acid such as aluminum chloride, titanium(IV) chloride, and tin(IV) chloride in an 
inert solvent such as methylene chloride, chloroform, nitrobenzene, dichlorobenzene, 
chlorobenzene and carbon disulfide, at a temperature of from 0°C to reflux temperature, 
preferably from room temperature to 50°C for from 10 minutes to 30 hours, preferebly 

10 from 1 hour to 20 hours. In step 2, the a-bromoketone (53) can be prepared by the 
reaction of ketone (52) with bromine in an inert solvent such as acetic acid, methylene 
chloride, chloroform, carbontetrachloride, dioxane, diethyl ether. This reaction can be 
carried out at a temperature of from room temperature to 150 °C, preferably from 0°C to 
100°C for from 10 minutes to 30 hourrs, preferably from 1 hour to 5 hours. In step 3, 

15 the thiazole ring can be prepared by the reaction of a-bromoketone (53) with the 
thioamide (54) in an inert solvent such as ethanol, methanol, dioxane, toluene, at a 
temperature of from 0°C to reflux temperature, preferably from 50°C to reflux 
temperature, for from 10 minutes to 30 hours, preferebly 1 hour to 20 hours. In step 4, 
Sulfonylbenzene (Ih) can be prepared by the oxidation of sulfide compound (55). This 

20 reaction may be carried out with an oxidizing agent such as mCPBA, peracetic acid, 
hydrogen peroxide and oxone®, preferably mCPBA, in an inert solvent such as 
tetrachlorocarbon, dichloromethane, chloroform, and acetic acid at a temperature of 
from -20°C to reflux temperature, preferably 0°C to 50°C, for from 10 minutes to 30 
hours, preferebly from 1 hour to 20 hours. 
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The compounds of formula (I) wherein A is other than the above-mentioned 
heterocyclic or carbocyclic, can be prepared according to the known methods. 
2\ Synthesis of Compound (T> by Cross Coupling Reaction. 

The compounds of formula (I) can be synthesized by using the method of Kharash, 
5 Negishi, Stille, or Suzuki et. al., which are well known in the art. In general, biaryl 
compounds are synthesized by a number of catalytic cross-coupling reactions from 
arylhalides or triflates and arylmetal reagents, [for example, Grignard reagent (the so- 
called Kharasch reaction), arylzinc reagent (the so-called Negishi reaction), aryltin 
reagent (the so-called still reaction), arylboron reagent (the so-called Suzuki reaction), 
10 arylsilyl reagent, etc. (review article showed be cited here ; S. P. Stanforth, Tetrahedron, 
1998, 54 , 263-303]. These methods can be applicable to the preparation of compound 
(I). The compound (I) can be prepared from corresponding aryl halides or triflates (II) 
and aryl metal reagent (34), as shown in scheme XL 
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Scheme XI 

(R 6 )m (R 7 ) n ( R )m (R 7 )n 

(ID (I) 

(wherein X is halide or triflate, and M is boronic acid, boronic ester, zinc halide, 
magnesium halide, or trialkyl tin groups) 

5 The reaction of aryl or heteroarylboronic acid (34) with an arylhalide or triflate 

(II) may be carried out in a solvent such as benzene, toluene, dimethoxyethane, 
dimethylformamide, preferably dimethoxyethane, typically in the presence of a base 
such as pottasium hydroxide, thallium hydroxide, triethylamine, sodium bicarbonate, or 
a combination of water and alone solvent preferably water and dimethoxyethane. The 

10 catalyst may be selected from those typically employed for the so-called Suzuki reaction 
(for example, tetrakis(triphenylphosphine)palladium and dichloro 
bis(triphenylphosphine)palladium). The reaction is carried out at a temperature in the 
range from 20 to 160 °C, usually 60 to 130 °C for 10 minutes to 5 days, usually 30 
minutes to 1 S hours. 

15 The reaction of aryl or heteroarylzinchalide (34) with an arylhalide or triflate 

(II) may be carried out in a solvent such as tetrahydrofuran, diethylether and 
dimethoxyethane, preferably tetrahydrofuran. The catalyst may be selected from those 
typically employed for the so-called Negishi reaction (for example, 
tetrakis(triphenylphosphine)palladium, tetrakis(triphenylphosphine)nickel, 

20 dichlorobis(triphenylphosphine)palladium, dichlorobis(triphenylphosphine)palladium, / 
n-BuLi, dichlorobis( 1 , 1 -bis(diphenylphosphino)ferrocene)palladium and 

dichlorobis( 1 ,4-bis(diphenylphosphino)butane)palladium,). The reaction is carried out 
at a temperature in the range from 20 to 160 °C, usually 20 to 130 °C for 10 minutes to 
5 days, usually 30 minutes to 15 hours. 

25 The reaction of aryl or heteroaryltin reagent (34) with an arylhalide or triflate 

(II) may be carried out in a solvent such as dimethylformamide, tetrahydrofuran, 1,4- 
dioxane, benzene, toluene and dimethoxyethane, preferably tetrahydrofuran and 1,4- 
dioxane, if necessary, a salt such as lithium chloride, ammonium hydroxide, copper(I) 
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bromide, is used. The catalyst may be selected from those typically employed for the 
so-called Stille reaction (for example, tetrakis(triphenylphosphine)palladium and 
dichlorobis(triphenylphosphine)palladium). The reaction is carried out at a 
temperature in the range from 20 to 160 °C, usually 20 to 130 °C for 10 minutes to 5 

5 days, usually 30 minutes to 15 hours. 

The reaction of aryl or hetero aryl Grignard reagent (34) with an arylhalide or 
triflate (II) may be carried out in a solvent such as tetrahydrofiiran, 1,4-dioxane, benzene, 
toluene and dimethoxyethane, preferably tetrahydrofiiran, 1,4-dioxane. The catalyst may 
be selected from those typically employed for the so-called Kharasch reaction (for 

10 example, dichlorobis(triphenylphosphine)nickel, dichlorobis(l ,4- 

bis(diphenylphosphino)butane)nickel and dichlorobis( 1 ,2- 

bis(diphenylphosphino)ethane)nickel,). The reaction is carried out at a temperature in 
the range from 20 to 160 °C, usually 20 to 130 °C for 10 minutes to 5 days, usually 30 
minutes to 15 hours. 

15 As apparent to one skilled in the art, the compound (I) can be obtained from a 

reaction of the compound (HI) or (IV), and the compound (36) as shown in scheme XII, 

Scheme XII 



,R,) - k 4° B - G! <35) mX 
(II) base / catalyst 

\Pi-x (36) 
\base/ 
\ catalvst 

METHOD A METHOD B\ ' 

Y^Y' 0H base /catalyst | R 5 I 

(R 6 ) m (R 7 )„ (R 7 )" 

(IV) (I) 
20 In step 1 , the reaction of aryl halide (H) and boron reagent (35) (G 2 is H or B(C t . 

4 alkyl) 2 ) in an appropriate solvent such as dimethoxyethane and tetrahydrofiiran in the 
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presence of a catalyst such as tetrakis(triphenylphosphine)palladium, 
dichlorobis(triphenylphosphine)palladium and a base such , as potassium acetate, 
triethylamine, at heating condition (ex., 80 °C to 100 °C) for 2 hours to 20 hours, gives 
boronic acid ester product (III). 
5 The boronic acid ester (III) can be hydrolyzed by an acid catalyst such as 4- 

toluenesulfonic acid, trifluoroacetic acid, or mineral acids (sucn as hydrochloric acid) in 
a solvent such as tetrahydrofuranetoluene, diethylether, benzene, or a combination of 
water and alone solvent to form the boronic acid (IV). 

The biaiyl compound (I) can be prepared from boronic acid ester (III) or boronic 

10 acid (IV) and arylhalides or triflates (36) in the presence of a catalyst such as 
tetrakis(triphenylphosphine)palladium, dichlorobis(triphenylphosphine)palladium and a 
base such as pottasium phosphate, triethylamine, sodium bicarbonate and sodium 
carbonate, at heating condition (ex., 60 °C to 150 °C) for 2 hours to 20 hours. Suitable 
solvents for this coupling reaction are for example benzene, toluene, dimethoxyethane, 

15 dimethylformamide, tetrahydrofuran, 1,4-dioxane, or a combination of water and alone 
solvent, preferably water and dimethoxyethane. The starting material (II), wherein X 
is halide or triflate can be prepared according to the methods as described in general 
synthesis 1), as apparent to one skilled in the art. 

The starting materials in the aforementioned general syntheses may be obtained 

20 by conventional methods known to those skilled in the art. The preparation of such 
starting materials is described within the accompanying non-limiting examples which 
are provided for the purpose of illustration only. Alternatively, requisite starting 
materials may be obtained by analogous procedures, or modifications thereof, to those 
described hereinafter. 

25 The products which are addressed in the aforementioned general syntheses and 

illustrated in the experimental examples described herein after may be isolated by 
standard methods and purification can be achieved by conventional means known to 
those skilled in the art, such as distillation, crystallization or chromatography techniques. 
Certain compounds described herein contain one or more asymmetric centers 

30 and are capable of existing in various stereoisomeric forms. The present invention 
contemplates all such possible stereoisomers as well as their racemic and resolved, 



38 



WO 99/64415 



PCT/IB99/00970 



enantiomerically pure forms and pharmaceutically acceptable salts thereof. 

Certain compounds of the present invention are capable of forming addition 
salts with inorganic or organic acids. The pharmaceutically acceptable acid salts of the 
compounds of formula (I) are those which form non-toxic addition salts, such as, but 
5 not limited to, the hydrochloride, hydrobromide, sulfate or bisulfate, acetate, benzoate, 
besylate, citrate, fumarate, glucuronate, hippurate, lactate, tartrate, saccharate, succinate, 
maleate, methanesulfonate, /?-toluenesulfonate, phosphate and pamoate (i.e., 4 S 4- 
methylene-6w-(3-hydroxy-2-naphthoate)) salts. The pharmaceutically acceptable acid 
salts may be prepared by conventional techniques. 

10 Certain compounds of the present invention are capable of forming 

pharmaceutically acceptable non-toxic cations. Pharmaceutically acceptable non-toxic 
cations of compounds of formula (I) may be prepared by conventional techniques by, 
for example, contacting said compound with a stoichiometric amount of an appropriate 
alkali or alkaline earth metal (sodium, potassium, calcium and magnesium) hydroxide 

15 or alkoxide in water or an appropriate organic solvent such as ethanol, isopropanol, 
mixtures thereof, or the like. 

Also included within the scope of this invention are bioprecursors (also called 
pro-drugs) of the compounds of the formula (I). A bioprecursor of a compound of the 
formula (I) is a chemical derivative thereof which is readily converted back into the 

20 parent compound of the formula (I) in biological systems. In particular, a bioprecursor 
of a compound of the formula (I) is converted back to the parent compound of the 
formula (I) after the bioprecursor has been administered to, and absorbed by, a 
mammalian subject, e.g., a human subject. When the compounds of the formula (I) of 
this invention may form solvates such as hydrates, such solvates are included within the 

25 scope of this invention. 

The compounds of the formula (I) of this invention can be administered via 
either the oral, parenteral or topical routes to mammals. In general, these compounds 
are most desirably administered to humans in doses ranging from 0.01 mg to 100 mg 
per kg of body weight per day, although variations will necessarily occur depending 

30 upon the weight, sex and condition of the subject being treated, the disease state being 
treated and the particular route of administration chosen. However, a dosage level that 
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is in the range of from 0.1 mg to 10 mg per kg of body weight per day, single or divided 
dosage is most desirably employed in humans for the treatment of abovementioned 
diseases. 

The compounds of the present invention may be administered alone or in 
5 combination with pharmaceutical^ acceptable carriers or diluents by either of the above 
routes previously indicated, and such administration can be carried out in single or 
multiple doses. More particularly, the novel therapeutic agents of the invention can be 
administered in a wide variety of different dosage forms, i.e., they may be combined 
with various pharmaceutically acceptable inert carriers in the form of tablets, capsules, 

10 lozenges, trochees, hard candies, powders, sprays, creams, salves, suppositories, jellies, 
gels, pastes, lotions, ointments, aqueous suspensions, injectable solutions, elixirs, 
syrups, and the like. Such carriers include solid diluents or fillers, sterile aqueous 
media and various nontoxic organic solvents, etc. Moreover, oral pharmaceutical 
compositions can be suitably sweetened and/or flavored. In general, the 

15 therapeutically-effective compounds of this invention are present in such dosage forms 
at concentration levels ranging 5% to 70% by weight, preferably 10% to 50% by 
weight. 

For oral administration, tablets containing various excipients such as 
microcrystalline cellulose, sodium citrate, calcium carbonate, dipotassium phosphate 

20 and glycine may be employed along with various disintegrants such as starch and 
preferably corn, potato or tapioca starch, alginic acid and certain complex silicates, 
together with granulation binders like polyvinylpyrrolidone, sucrose, gelatin and acacia. 
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and 
talc are often very useful for tabletting purposes. Solid compositions of a similar type 

25 may also be employed as fillers in gelatine capsules; preferred materials in this 
connection also include lactose or milk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 
administration, the active ingredient may be combined with various sweetening or 
flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 

30 suspending agents as well, together with such diluents as water, ethanol, propylene 
glycol, glycerin and various combinations thereof. 
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For parenteral administration, solutions of a compound of the present invention 
in either sesame or peanut oil or in aqueous propylene glycol may be employed. The 
aqueous solutions should be suitably buffered (preferably pH>8) if necessary and the 
liquid diluent first rendered isotonic. These aqueous solutions are suitable for 
5 intravenous injection purposes. The oily solutions are suitable for intra-articular, intra- 
muscular and subcutaneous injection purposes. The preparation of all these solutions 
under sterile conditions is readily accomplished by standard pharmaceutical techniques 
well-known to those skilled in the art. Additionally, it is also possible to administer 
the compounds of the present invention topically when treating inflammatory conditions 
10 of the skin and this may preferably be done by way of creams, jellies, gels, pastes, 
ointments and the like, in accordance with standard pharmaceutical practice. 

The compounds of formula (I) may also be administered in the form of 
suppositories for rectal or vaginal administration of the active ingredient. These 
compositions can be prepared by mixing the active ingredient with a suitable non- 
15 irritating excipient which is solid at room temperature (for example, 10 °C to 32 °C) but 
liquid at the rectal temperature and will melt in the rectum or vagina to release the 
active ingredient. Such materials are polyethylene glycols, cocoa butter, suppository 
and wax. 

For buccal administration, the composition may take the form of tablets or 

20 lozenges formulated in conventional manner. 
Combination with Other Drugs: 

Compounds of Formula I would be useful for, but not limited to, the treatment of 
inflammation in a subject, and for treatment of other inflammation-associated disorders, 
such as, as an analgesic in the treatment of pain and headaches, or as an antipyretic for 

25 the treatment of fever. For example, combinations of the invention would be useful to 
treat arthritis, including but not limited to rheumatoid arthritis, spondyloarthopathies, 
gouty arthritis, osteoarthritis, systemic lupus erythematosus and juvenile arthritis. 
Such combinations of the invention would be useful in the treatment of asthma, 
bronchitis, inmenstrual cramps, tendinitis, bursitis, and skin related conditions such as 

30 psoriasis, eczema, burns and dermatitis. Combinations of the invention also would be 
useful to treat gastrointestinal conditions such as inflammatory bowel disease. Crohn's 
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disease, gastritis, irritable bowel syndrome and ulcerative colitis and for the prevention 
of colorectal cancer. Combinations of the invention would be useful in creating 
inflammation in such diseases as vascular diseases, migraine headaches, periarteritis 
nodosa, thyroiditis, aplastic anemia, Hodgkin's disease, sclerodoma, rheumatic fever, 

5 type I diabetes, myasthenia gravis, multiple sclercsis, sarcoidosis, nephrotic syndrome, 
Behcet's syndrome, polymyositis, gingivitis, hypersensitivity, Conjunctivitis, swelling 
occurring after injury, myocardial ischemia, and the like. The combinations would 
also be useful for the treatment of certain central nervous system disorders such as 
Alzheimer's disease and dimentia. The combinations of the invention are useful as 

10 anti-inflammatory agents, such as for the treatment of arthritis, with the additional 
benefit of having significantly less harmful side effects. These compositions would 
also be useful in the treatment of allergic rhinitis, respiratory distress syndrome, 
endotoxin shock syndrome, atherosclerosis and central nervous system damage resulting 
from stroke, ischemia and trauma. 

15 Compounds of formula (I) will be useful as a partial or complete substitute for 

conventional NSAlD's in preparations wherein they are presently co-administered with 
other agents or ingredients. Thus, the invention encompasses pharmaceutical 
compositions for treating COX-2 mediated diseases as defined above comprising a non- 
toxic therapeutically effective amount of the compound of formula (I) and one or more 

20 ingredients such as another pain reliever including acetaminophen or phenacetin; a 
potentiator including caffeine; an H 2 -antagonist, aluminom or magnesium hydroxide, 
simethicone, a decongestant including phenylephrine, phenylproanolamine, 
psuedophedrine, oxymetazoline, epinephrine, naphazoline, xylometazoline, 
propylhexedrine, or levodesoxyephedrine; an antiitussive including codeine, 

25 hydrocodone, caramiphen, carbetapentane, or dextramethorphan; a prostaglandin 
including misoprostol, enprostil, rioprostil, ornoprotol or rosaprostol; a diuretic; a 
sedating or non-sedating antihistamine; anticancer agents such as angiostatin and 
endostatin; anti-Alzheimers such as Doepezil and Tacrine hydrochloride; and TNF 
alpha inhibitors such as Etanercept. 

30 These cyclooxygenase inhibitors can further be used in combination with a nitric 

oxide inhibitors disclosed in WO 96/28145. 
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Also, the invention encompasses pharmaceutical compositions for treating COX- 
2 mediated diseases as defined above comprising a non-toxic therapeutically effective 
amount of the compound of formula (I) and one or more anti-ulcer agent and/or 
prostaglandins, which are disclosed in WO 97/1 1701. 

5 The useful prostaglandins include misoprostol, plus-minus methyl 11a, 16- 

dihydroxy-16-methyl-9-oxoprost 13E-en-l-oate; enisoprost and methyl-7-[2B-[6-{l- 
cyclopenten-l-yl)-4-hydroxy-4-methyl-lE, 5E-hexadienyl]-3ct-hydroxy-5-oxo 1R, la- 
cyclopentyl]-4Z-heptenoate. Prostaglandins within the scope of the invention also 
include arbaprostil, enprostil, rioprostol, nocloprost, mexiprostil, ornoprostol, 

1 0 dimoxaprost, tiprostanide and rosaprostol. 

The present compounds may also be used in co-therapies, partially or completely, 
in place of other conventional antiinflammatories, such as together with steroids, 5- 
lipoxygenase inhibitors, LTB 4 antagonists and LTA4 hydrolase inhibitor's. 

An example of LTB 4 is disclosed in W097/29774. Suitable LTB 4 inhibitors 

1 5 include, among others, ebselen, Bayer Bay-x-1005, Ciba Geigy compound CGS-25019C, 
Leo Denmark compound ETH-615, Lilly compound LY-2931 1 1, Ono compound ONO- 
4057, Terumo compound TMK-688, Lilly compounds LY-213024, 264086 and 292728, 
Ono compound ONO-LB457, Searle compound SC-S3228, calcitrol, Lilly compounds 
LY-210073, LY223982, LY233469, and LY255283, Ono compound ONO-LB-448, 

20 Searle compounds SO41930, SC-50605 and SC-51146, and SK&F compound SKF- 
104493. Preferably, the LTB 4 inhibitors are selected from ebselen, Bayer Bay-x-1005, 
Ciba Geigy compound CGS-25019C, Leo Denmark compound ETH-61S, Lilly 
compound LY-2931 1 1, Ono compound ONO-4057 and Terumo compound TMK-688. 
An example of 5-LO inhibitors is disclosed in W097/29776. Suitable 5-LO 

25 inhibitors include, among others, masoprocol, tenidap, zileuton, pranlukast, tepoxalin, 
rilopirox, flezelastine hydrochloride, enazadrem phosphate and bunaprolasL 

An example of LTA4 hydrolase inhibitors is disclosed in W097/29774. 
Suitable LTA 4 hydrolase inhibitors include, among others, Rhone-Poulenc Rorer RP- 
64966. 

30 The administration of the present invention may be for either prevention or 

treatment purposes. The methods and compositions used herein may be used alone or in 
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conjunction with additional therapies known to those skilled in the art in the prevention 
or treatment of angiogenesis. Alternatively, the methods and compositions described 
herein may be used as adjunct therapy. By way of example, the cyclooxygenase-2 
inhibitor may be administered alone or in conjunction with other antineoplastic agents 

5 or other growth inhibiting agents or other drugs or nutrients. 

There are large numbers of antineoplastic agents available in commercial use, in 
clinical evaluation and in pre-clinical development, which could be selected for 
treatment of angiogenesis by combination drug chemotherapy. Such antineoplastic 
agents fall into several major categories, namely, antibiotic-type agents, alkylating 

10 agents, antimetabolite agents, hormonal agents, immunological agents, interferon-type 
agents and a category of miscellaneous agents. Alternatively, other anti-neoplalstic 
agents , such as metallomatrix proteases inhibitors (MMP) , such as MMP-13 inhibitors 
including batiastat, marimastat. Agouron Pharmaceuticals AG-3340, and Roche R0-32- 
3555, or alpha,beta,inhibitors may be used. 

1 5 A first family of antineoplastic agents which may be used in combination with a 

selective cyclooxygenase-2 inhibitor consists of antimetabolite-type antineoplastic 
agents. Suitable antimetabolite antineoplastic agents may be selected from the group 
consisting of 5-FU-fibrinogen, acanthifolic acid, aminothiadiazole, brequinar sodium, 
carmofiir, Ciba-Geigy CGP-30694, cyclopentyl cytosine, cytarabine phosphate stearate, 

20 cytarabine conjugates, Lilly DATHF, Merrel Dow DDFC, dezaguanine, dideoxycytidine, 
dideoxyguanosine, didox, Yoshitomi DMDC, doxifluridine, Wellcome EHNA, Merck 
& Co. EX-015, fazarabine, floxuridine, fludarabine phosphate, 5-fluorouracil, N-(2'- 
furanidyl>5-fluorouracil, Daiichi Seiyaku F0-152, isopropyl pyrrolizine, Lilly LY- 
188011, Lilly LY-264618, methobenzaprim, methotrexate, Wellcome MZPES. 

25 norspermidine, NCI NSC-127716, NCI NSC-264880, NCI NSC-39661, NCI NSC- 
612567, Warner-Lambert PALA, pentostatin, piritrexim, plicamycin, Asahi Chemical 
PL-AC, Takeda TAC-788, thioguanine, tiazofurin, Erbamont TIF, trimetrexate, tyrosine 
kinase inhibitors, tyrosine protein kinase inhibitors, Taiho UFT and uricytin. 

A second family of antineoplastic agents which may be used in combination 

30 with a selective cyclooxygenase-2 inhibitor consists of alkylating-type antineoplastic 
agents. Suitable alkylating-type antineoplastic agents may be selected from the group 
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consisting of Shionogi 254-S, aldo-phosphamide analogues, altretamine, anaxirone, 
Boehringer Mannheim BBR-2207, bestrabucih budotitane, Wakunaga CA-102, 
carboplatin, carmustine, Chinoin-139, Chinoin-153, chlorambucil, cisplatin, 
cyclophosphamide, American Cyanamid CL-286558, Sanofi CY-233, cyplatate, 
5 Degussa D- 19-384, Sumimoto DACHP(Myr)2 r diphenylspiromustine, diplatinum 
cytostatic. Erba distamycin derivatives, Chugai DWA-2114R, ITI E09, elmustine, 
Erbamont FCE-24517, estramustine phosphate sodium, fotemustine, Unimed G-6tM, 
Chinoin GYKI- 17230, hepsul-fam, ifosfamide, iproplatin, Iomustine, mafosfamide, 
mitolactol, Nippon Kayaku NK-121, NCI NSC-264395, NCI NSC-342215, oxaliplatin, 

10 Upjohn PCNU, prednimustine, Proter PTT-119, ranimustine, semustine, SmithKline 
SK&F-101772, Yakult Honsha SN-22, spiromus-tine, Tanabe Seiyaku TA-077, 
tauromustine, temozolomide, teroxirone, tetraplatin and trimelamol. 

A third family of antineoplastic agents which may be used in combination with a 
selective cyclooxygenase-2 inhibitor consists of antibiotic-type antineoplastic agents. 

1 5 Suitable antibiotic-type antineoplastic agents may be selected from the group consisting 
of Taiho 4 181 -A, aclarubicin, actinomycin D, actinoplanone, Erbamont ADR-456, 
aeroplysinin derivative, Ajinomoto AN-201-IL Ajinomoto AN-3, Nippon Soda 
anisomycins, anthracycline, azino-mycin-A, bisucaberin, Bristol-Myers BL-6859, 
Bristol-Myers BMY-25067. Bristol-Myers BMY-25551, Bristol-Myers BMY-26605, 

20 Bristol-Myers BMY-27557, Bristol-Myers BMY-28438, bleomycin sulfate, bryostatin- 1 , 
Taiho C-1027, calichemycin, chromoximycin, dactinomycin, daunorubicin, Kyowa 
Hakko DC-102, Kyowa Hakko DC-79, Kyowa Hakko DC-88A, Kyowa Hakko DC89-A1, 
Kyowa Hakko DC92-B, ditrisarubicin B, Shionogi DOB-41, doxorubicin, doxorubicin- 
fibrinogen, elsamicin-A, epirubicin, erbstatin, esorubicin, esperamicin-Al, esperamicin- 

25 Alb. Erbamont FCE-21954, Fujisawa FK-973, fostriecin, Fujisawa FR-900482, 
glidobactin, gregatin-A, grincamycin, heibimycin, idarubicin, illudins, kazusamycin, 
kesarirhodins, Kyowa Hakko KM-5539, Kirin Brewery KRN-8602, Kyowa Hakko KT- 
5432, Kyowa Hakko KT-5594, Kyowa Hakko KT-6149, American Cyanamid LL- 
D49194, Meiji Seika ME 2303, menogaril, mitomycin, mitoxantrone, SmithKline M- 

30 TAG, neoenactin, Nippon Kayaku NK-3 13, Nippon Kayaku NKT-Ol, SRI International 
NSC-3 57704, oxalysine, oxaunomycin, peplomycin, pilatin, pirarubicin, porothramycin, 
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pyrindamycin A, Tobishi RA-I, rapamycin, rhizoxin, rodorubicin, sibanomicin, 
siwenmycin, Sumitomo SM-5887, Snow Brand SN-706, Snow Brand SN-07, 
sorangicin-A, sparsomycin, SS Pharmaceutical SS-21020, SS Pharmaceutical SS-7313B, 
SS Pharmaceutical SS-9816B, steffimycin B, Taiho 4181-2, talisomycin, Takeda TAN- 

5 868 A, terpentecin, thrazine, tricrozarin A, Upjohn U-73975, Kyowa Hakko UCN- 
10028A, Fujisawa WF-3405, Yoshitomi Y-2S024 and zorubicin. 

A fourth family of antineoplastic agents which may be used in combination with 
the selective cyclooxygenase-2 inhibitor consists of a miscellaneous family of 
antineoplastic agents selected from the group consisting of alpha-carotene, alpha- 

10 difluoromethyl-arginine, acitretin, Biotec AD-5, Kyorin AHC-52, alstonine, amonafide, 
amphethinile. amsacrine, Angiostat, ankinomycin, anti-neoplaston AIO, antineoplaston 
A2, antineoplaston A3, antineoplaston A5, antineoplaston AS2-1, Henkel APD, 
aphidicolin glycinate, asparaginase, Avarol, baccharin, batracylin, benfluron, benzotript, 
Ipsen-Beaufour BIM-23015, bisantrene, Bristo-Myers BMY-40481, Vestar boron-10, 

15 bromofosfamide, Wellcome BW-502, Wellcome BW-773, caracemide, carmethizole 
hydrochloride, Ajinomoto CDAF, chlorsulfaquinoxalone, Chemes CHX-2053, Chemex 
CHX-lOO, Warner-Lambert CI-921, Warner-Lambert CI-937, Warner-Lambert CI-941, 
Warner-Lambert CI-958, clanfenur, claviridenone, ICN compound 1259, ICN 
compound 4711, Contracan, Yakult Honsha CPT-11, crisnatol, curaderm, cytochalasin 

20 B, cytarabine, cytocytin, Merz D-609, DABIS maleate, dacarbazine, datelliptinium, 
didemnin-B, dihaematoporphyrin ether, dihydrolenperone, dinaline, distamycin, Toyo 
Pharmar DM-341, Toyo Pharmar DM-75, Daiichi Seiyaku DN-9693, elliprabin, 
elliptinium acetate, Tsumura EPMTC, ergotamine, etoposide, etretinate, fenretinide, 
Fujisawa FR-57704, gallium nitrate, genkwadaphnin, Chugai GLA-43, Glaxo GR- 

25 63178, grifolan NMF-5N, hexadecylphosphocholine, Green Cross HO-221, 
homoharringtonine, hydroxyurea, BTG ICRF-187, ilmofosine, isoglutamine, 
isotretinoin. Otsuka JI-36, Ramot K-477, Otsuak K-76COONa, Kureha Chemical K- 
AM, MECT Corp KI-8110, American Cyanamid L-623, leukoregulin, Ionidamine, 
Lundbeck LU-23-112, Lilly LY-1 86641, NCI (US) MAP, maiycin, Merrel Dow MDL- 

30 27048, Medco MEDR-340, merbarone, merocyanine derivatives, methylanilinoacridine, 
Molecular Genetics MGI-136, minactivin, mitonafide, mitoquidone, mopidamol, 



46 



WO 99/64415 PCT/IB99/O097O 

motretinide, Zenyaku Kogyo MST-16, N-(retinoyl)amino acids, Nisshin Flour Milling 
N-021,. N-acylated-dehydroalanines, nafazatrom, Taisho NCU-190, nocodazole 
derivative, Normosang, NCI NSC-145813, NCI NSC-361456, NCI NSC-604782, NCI 
NSC-95580, octreotide, Ono ONO-112, oquizanocine, Akzo Org-10172, pancratistatin, 

5 pazelliptine, Warner-Lambert PD-111707, Warner-Lambert PD-1 1 5934, Warner-Lambert 
PD-131141, Pierre Fabre PE-lOOl, ICRT peptide D, piroxantrone, 
polyhaematoporphyrin, polypreic acid, Efamol porphyrin, probimane, procarbazine, 
proglurnide, Invitron protease nexin I, Tobishi RA-700, razoxane, Sapporo Breweries 
RBSrtestrictin-P, retelliptine, retinoic acid, Rhone-Poulenc RP-49532, Rhone-Poulenc 

10 RP-56976, SmithKline SK&F-104864, Sumitomo SM-108, Kuraray SMANCS, 
SeaPharm SP-10094, spatol, spirocyclopropane derivatives, spirogermanium, Unimed, 
SS Pharmaceutical SS-554, strypoldinone, Stypoldione, Suntory SUN 0237, Suntory 
SUN 2071, superoxide dismutase, Toyama T-506, Toyama T-680, taxol, Teijin TEI- 
0303, teniposide, thaliblastine, Eastman Kodak TJB-29, tocotrienol, Topostin, Teijin 

15 TT-82, kyowa Hakko UCN-Ol, Kyowa Hakko UCN-1028, ukrain, Eastman Kodak 
USB-006, vinblastine sulfate, vincristine, vindesine, vinestramide, vinorelbine, 
vintriptol, vinzolidine, withanolides and Yamanouchi YM-534. 

Examples of radioprotective agents which may be used in the combination 
chemotherapy of this invention are AD- 5, adchnon, amifostine analogues, detox, 

20 dimesna, 1-102, MN-159, N-acylated-dehydroalanines, TGF-Genentech, tiprotimod, 
amifostine, WR-151327, FUT-187, ketoprofen transdermal, naburnetone, superoxide 
dismutase (Chiron) and superoxide disntutase Enzon. 

Methods for preparation of the antineoplastic agents described above may be 
found in the literature. Methods for preparation of doxorubicin, for example, are 

25 described in U.S. Patents No. 3,590,028 and No. 4,012,448. Methods for preparing 
metallomatrix protease inhibitors are described in EP 780386, W097/20824. 
W096/15096. Methods for preparing SOD mimics are described in EP 524,101. 
Methods for preparing alpha,beta, inhibitors are described in W097/08174. 

In addition, the selective COX-2 inhibitor may be administered in conjunction 

30 with other antiinflammatory agents for maximum safety and efficacy, including 
NS AID's, selective COX-1 inhibitors and inhibitors of the leukotriene pathway, 
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including 5-lipoxygenase inhibitors. Examples of NSAID's include indomethacin, 
naproxen, ibruprofen, salicylic acid derivatives such as aspirin, diclofenac, ketorolac, 
piroxicam, meloxicam, mefenamic acid, sulindac, tolmetin sodium, zomepirac, 
fenoprofen, phenylbutazone, oxyphenbutazone, nimesulide, zaltoprofen and letodolac. 
5 Method for assessing biological activities: 

The activity of the compounds of the formula (I) of the present invention was 
demonstrated by the following assays. 
In vitro assays 

Human cell based COX-1 assay 

10 Human peripheral blood obtained from healthy volunteers was diluted to 1/10 

volume with 3.8% sodium citrate solution. The platelet-rich plasma immediately 
obtained was washed with 0.14 M sodium chloride containing 12 raM Tris-HCl (pH 
7.4) and 1.2 mM EDTA. Platelets were then washed with platelet buffer (Hanks 
buffer (Ca free) containing 0.2% BSA and 20 mM Hepes). Finally, the human washed 

15 platelets (HWP) were suspended in platelet buffer at the concentration of 2.85 x 10 8 
cells/ml and stored at room temperature until use. The HWP suspension (70 |jil aliquots, 
final 2.0 x 10 7 cells/ml) was placed in a 96- well U bottom plate and 10 \il aliquots of 
12.6 mM CaCb added. Platelets were incubated with A23187 (final 10 \xM y Sigma) 
with test compound (0.1 - 100 \iM) dissolved in DMSO (final concentration; less than 

20 0.01%) at 37 °C for 15 min. The reaction was stopped by addition of EDTA (final 7.7 
mM) and TxB2 in the supernatant quantitated by using a radioimmunoassay kit 
(Amersham) according to the manufacturer's procedure. 
Human cell based COX-2 assay 

Inhibition of COX-2 activity after induction of COX-2 bv hIL-lB 
25 The human cell based COX-2 assay was carried out as previously described 

(Moore et al , Inflam Res., 45, 54, 1996). Confluent human umbilical vein endothelial 
cells (HUVECs, Morinaga) in a 96- well U bottom plate were washed with 100 |il of 
RPMI1640 containing 2% FCS and incubated with hIL-lp (final concentration 300 
U/ml, R&D Systems) at 37 °C for 24 hr. After washing, the activated HUVECs were 
30 stimulated with A23187 (final concentration 30 \iM) in Hanks buffer containing 0.2% 
BSA, 20 mM Hepes and test compound (0.1 nM - 100 ^M) dissolved in DMSO (final 
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concentration; less than 0.01%) at 37 °C for 15 min. 6-Keto-PGFla, stable metabolite 
of PGI2, in the supernatant was quantitated ' after adequate dilution by using a 
radioimmunoassay kit (Amersham) according to the manufacturer's procedure. 
Inhibition of CQX-2 during the induction phase 
5 Confluent human umbilical vein endothelial cells (HUVECs, Morinaga) in a 96- 

well U bottom plate were washed with 100 ^1 of RPMI1640 containing 2% FCS and 
test compound (0.1 nM - 100 |iM) dissolved in DMSO (final concentration; less than 
0.01%), and incubated with hIL-lp (final concentration 300 U/ml, R&D Systems) at 
37 °C for 24 hr. After washing, the HUVECs were stimulated with A23187 (final 

10 concentration 30 jiM) in Hanks buffer containing 0.2% BSA and 20 mM Hepes at 37 °C 
for 15 min. 6-Keto-PGFla, a stable metabolite of PGI2, in the supernatant was 
quantitated after adequate dilution by using a radioimmunoassay kit (Amersham) 
according to the manufacturer's procedure. 
In vivo assays 

1 5 Carrageenan induced foot edema in rats 

Male Sprague-Dawley rats (5 weeks old, Charles River Japan) were fasted 
overnight. A line was drawn using a marker above the ankle on the right hind paw and 
the paw volume (V0) was measured by water displacement using a plethysmometer 
(Muromachi). Animals were given orally either vehicle (0.1% methyl cellulose or 5% 

20 Tween 80) or a test compound (2.5 ml per 100 g body weight). One hour later, the 
animals were then injected intradermally with X-carrageenan (0.1 ml of 1% w/v 
suspension in saline, Zushikagaku) into right hind paw (Winter et al, Proc. Soc. Exp. 
Biol Med, 111, 544, 1962; Lombardino et al 9 Arzneim. Forsch, 25, 1629, 1975) and 
three hours later, the paw volume (V3) was measured and the increase in volume (V3- 

25 V0) calculated. Since maximum inhibition attainable with classical NSABDs is 60- 
70%, ED30 values were calculated. 
Gastric ulceration in rats 

The gastric ulcerogenicity of test compound was assessed by a modification of 
the conventional method (Ezer et al, J. Pharm, Pharmacol, 28, 655, 1976; Cashin et 

30 al,J. Pharm Pharmacol^, 330 - 336, 1977). Male Sprague-Dawley rats (5 weeks 
old, Charles River Japan), fasted overnight, were given orally either vehicle (0.1% 
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methyl cellulose or 5% Tween 80) or a test compound (1 ml per 100 g body weight). 
Six hours after, the animals were sacrificed by cervical dislocation. The stomachs 
were removed and inflated with 1% formalin solution (10 ml). Stomachs were opened 
by cutting along the greater curvature. From the number of rats that showed at least 
5 one gastric ulcer or haemorrhaging erosion (including ecchymosis), the incidence of 
ulceration was calculated. Animals did not have access to either food or water during 
the experiment. 
Data Analysis 

Statistical program packages, SYSTAT (SYSTAT, INC.) and StatView (Abacus 
10 Cencepts, Inc.) for Macintosh were used. Differences between test compound treated 
group and control group were tested for using ANOVA. The IC50 (ED30) values were 
calculated from the equation for the log-linear regression line of concentration (dose) 
versus percent inhibition. 

Most compounds prepared in the Working Examples as described herein after 
15 were tested by these methods, and showed IC50 values of 0.001 nM to 3 |iM with 
respect to inhibition of COX-2. 

COX-2 selectivity can be determined by ratio in terms of IC50 value of COX-1 
inhibition to COX-2 inhibition. In general, it can be said that a compound showing a 
COX-2/COX-1 inhibition ratio of more than 2 has good COX-2 selectivity. 
20 Some compounds prepared in Examples showed COX-2/COX-1 inhibition ratio 

of more than 5. 

The following examples contain detailed descriptions of the methods of the 
preparation of compounds of formula (I). These detailed descriptions fall within the 
scope of the invention and serve to exemplify the above described general synthetic 
25 procedures which form part of the invention. These detailed descriptions are presented 
for illustrative purposes only and are not intended to restrict the scope of the present 
invention. 

EXAMPLES 

The invention is illustrated in the following non-limiting examples in which, 
30 unless stated otherwise: all operations were carried out at room or ambient temperature, 
that is, in the range of 18-25 °C; evaporation of solvent was carried out using a rotary 
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evaporator under reduced pressure with a bath of up to 60 °C; reactions were monitored 
by thin layer chromatography (tic) and reaction times are given for illustration only; 
melting points (m.p.) given are uncorrected (polymorphism may result in different 
melting points); structure and purity of all isolated compounds were assured by at least 

5 one of the following techniques: tic (Merck silica gel 60 F-254 precoated plates), mass 
spectrometry, nuclear magnetic resonance (NMR) or infrared spectroscopy (IR). IR 
data were obtained on a FTIR 8200 (SHIMAZU Spectrometer). Yields are given for 
illustrative purposes only. Flash column chromatography was carried out using Merck 
silica gel 60 (230-400 mesh ASTM). Low-resolution mass spectral data (EI) were 

10 obtained on a Automass 1 20 (JEOL) mass spectrometer. NMR data was determined at 
270 MHz (JEOL JNM-LA 270 spectrometer) using deuterated chloroform (99.8% D), 
methanol (99.8% D) or dimethylsulfoxide (99.9% D) as solvent unless indicated 
otherwise, relative to tetramethylsilane (TMS) as internal standard in parts per million 
(ppm); conventional abbreviations used are: s = singlet, d = doublet, t = triplet, q = 

1 5 quartet, m = multiples br = broad, etc. 
The following abbrevation are used: 



THF 


: tetrahydrofuran 


CH 2 C1 2 


: dichloromethane 


NaHC0 3 


: sodium bicarbonate 


HC1 


: hydrogen chloride 


MgS0 4 


: magnesium sulfate 


Na 2 S0 4 


: sodium sulfate 


DME 


: dimethoxyethane 


n-BuLi 


: n-butyllithium 


DMF 


: dimethylformamide 



EXAMPLE 1 

l-^4-fMethvlsulfoiivnphenvll-5-j4-f2-thienvnphenvH-3-trifluoromethvl-lH- 
pyrrazole 

1 -[4-rMethvlsulfonvnphenvl1-5-f4-bromophenyn-3-trifluoromethvl- 1 H-pyrrazole (step 
30 1} 

(4-methylsulfonylphenyl)hydra2dne hydrochloride (commercially available 
from Fisher Scientific USA) (0.83 g, 3.7 mmol) was added to a solution of 4,4,4- 
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trifluoro-l-(4-bromophenyl)butane-l,3-dione (1 g, 3.39 mmol), prepared according to 
the method of J.MedChem, 1997, 40, 1347) in EtOH (15 mL). The mixture was 
heated at reflux temperature for 20 hours and cooled down to room temperature. The 
reaction mixture was concentrated in vacuo^ and the residue was taken up in ethyl 
5 acetate, washed with water and brine, dried over sodium sulfate, and concentrated in 
vacuo . The residue was purified by flash chromatography eluting with hexane / ethyl 
acetate ( 1 / 1 ) to give the title compound ( 1 .08 g). 

l H-NMR (CDC1 3 ) 6: 7.97 (ddd, J= 9, 2, 2 Hz, 2H), 7.50-7.57 (m, 4H), 7. 1 1 (ddd, J = 9, 
2, 2 Hz, 2H), 6.79 (s, 1H), 3.08 (s, 3H). 
10 144-(Methvlsulfonvnphenvl]^ 
pvrrazole.fstep 2^ 

To a stirred solution of l-[4-(Methylsulfonyl)phenyl]-5-(4-bromophenyl)-3- 
trifluoromethyl-lH-pyrrazole. (0.27 g, 0.6 mmol) in DME (8 mL) was added 3- 
thiophenboronic acid (0.09 g, 0.7 mmol), bis(triphenylphosphine)palladium(II)chloride 

15 (0.05 g, 0.1 mmol) and saturated NaHCC>3 solution (2 mL) at room temperature under 
nitrogen. The mixture was heated at reflux temperature for 16 hours, and cooled down 
to room temperature. The reaction mixture was purified by flash chromatography 
eluting with ethyl acetate/hexane (1/1). The resulting solid was recrystallized with 
dichloroethane-hexane to give title compound (0.1 71g, 64 % yield). 

20 mp: 191-192 °C 

l H-NMR (CDCl 3 ) 8 : 7.96 (ddd, 7 = 9, 2, 2 Hz, 2H), 7.63 (ddd, J - 9, 2, 2 Hz, 2H), 7.58 

(ddd, J = 9, 2, 2 Hz, 2H), 7.38 (dd, J= 4, 1 Hz, 1H), 7.34 (dd, J= 5, 1 Hz, 1H), 7.24 

(ddd, J = 9, 2, 2 Hz, 2H), 7.1 1 (dd, J= 5, 4 Hz, 1H), 6.82 (s, 1H), 3.70 (s, 3H). 

Anal. Calcd. for C 2 |H, 5 N 2 02F 3 S: C, 56.24; H, 3.37; N, 6.25. Found: C, 55.84; H, 3.49; 

25 N, 6.07. 

EXAMPLE 2 

H4-(Methvlsulfonyl)phenyll^ 
pvrazole 

The title compound was prepared according to the procedure of Example 1 (Step 
30 2) using 3-thienylboronic acid, instead of 2-thienyboronic acid, 
mp: 153.5-155°C. 

*H-NMR (CDCI3) 5: 7.96 (ddd, J= 9, 2, 2 Hz, 2H), 7.62 (ddd, J = 9, 2, 2 Hz, 2H), 7.58 
(ddd, J- 9, 2, 2 Hz, 2H), 7.53 (dd, J= 3, 1 Hz, 1H), 7.45-7.38 (m, 2H), 7.28-7.24 (m, 
2H), 6.82 (s, 1H), 3.07 (s, 3H). 
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Anal. Calcd. for C21H15N2O2F3S2: C, 56.24; H, 3.37; N, 6.25. Found: C, 56.14; H, 3.40; 

N.6.27. 

EXAMPLE 3 

l-[4-fMethvlsulfonvnphenylj-5-t4-f2-furynphenvl|-3-trifluoromethvl-lH-pyrazole 
5 The title compound was prepared according to the procedure of Example 1 (Step 

2) using 2-furylboronic acid, instead of 2-thienylboronic acid, 
mp: 195.5-196.5°C. 

'H-NMR (CDCIj) 8: 7.95 (ddd, J = 9, 2, 2 Hz, 2H), 7.68 (ddd, J= 9, 2, 2 Hz, 2H), 7.57 
(ddd, J = 9, 2, 2 Hz, 2H), 7.51 (dd, J= 2, 1 Hz, 1H), 7.26-7.22 (m, 2H), 6.81 (s, 1H), 
10 6.74(dd,y=4, 1 Hz, 1H),6.51 (dd,J=4,2Hz, 1H), 3.07 (s, 3H). 

Anal. Calcd. for C21H15N2O3F3S 1/4 H 2 0: C, 57.73; H, 3.58; N, 6.41. Found: C, 57.89; 
H, 3.54; N, 6.30. 
EXAMPLE 4 

l-[4-(Methvlsulfonvnphenyl]-5-[4-<benzo[blfuran-2-yl)phenyl]-3-trifluoromethyl- 
15 lH-pyrazole 

The title compound was prepared according to the procedure of Example 1 (Step 
2) using 2-benzo[b]furylboronic acid, instead of 2-thienylboronic acid, 
mp: 137-138 °C. 

'H-NMR (CDCI3) 8: 7.98 (ddd, J= 9, 2, 2Hz, 2H), 7.88 (ddd, J= 9, 2, 2Hz, 2H), 7.63- 
20 7.51 (m, 4H), 7.36-7.25 (m, 4H), 7.10 (d, J= 1Hz, 1H), 6.85 (s, 1H), 3.08 (s, 3H). 

Anal. Calcd. for C25H17N2O3F3S 1/4 H 2 0: C, 61.66 H, 3.62; N, 5.75. Found: C, 61.72; 
H,3.95;N, 5.42. 
EXAMPLE 5 

4-rS-[4-^-ThicnvhDhenvll-3-arifluoromethvlVlH-pvrazoI-l-vl|-l- 
25 ph envlsulfonamide 

4-f 5-(4-bromophenvlV 3 -( trifluoromethvlV 1 H-pyrazol- 1 -yl]- 1 -phenvlsulfonamide (step 

1} 

4-sulphonamidophenylhydrazine hydrochloride (commercially available from 
Maybridge Chemical Company ltd.) (7.38 g, 33 mmol) was added to a solution of 4,4,4- 
30 trifluoro-l-(4-bromophenyl)butane-l,3-dione (8.85 g, 30 mmol, prepared according to 
the method oiJ.Med.Chem., 1997, 40, 1347) in EtOH (120 mL). The mixture was 
heated at reflux temperature for 20 hours and cooled down to room temperature. The 
reaction mixture was concentrated in vacuo, and the residue was purified by 
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recrystellized with diisopropyl ether, to give the title compound (9.1 g). 
'H-NMR (CDCI3) 6: 7.94 (d, J = 8Hz, 2H), 7.45-7.55 (m, 4H), 7.1 1 (d, J 
= 8Hz, 2H), 6.78 (s, 1H), 4.93 (br, 2H). 

4,[5,[4-(3,Thienvl > >phenvl]-3-( r trifluoromethvlV 1 H-pvrazol- 1 -yl]- 1 -phenylsulfonamide. 
5 (step 2) 

To a stirred solution of 4-[5-(4-bromophenyl)-3-(trifluoromethyl)-lH-pyrazol- 
l-yl]-l -phenylsulfonamide (0.22 g, 0.50 ramol) in DME (6 mL) was added thiophen-3- 
boronic acid (0.08 g, 0.6 mmol), bis(triphenylphosphine)palladium(II)chloride (0.05 g, 
0.1 mmo)) and saturated NaHCC>3 solution (2 mL) at room temperature under nitrogen. 
0 The mixture was heated at reflux temperature for 16 hours, and cooled down to room 
temperature. The reaction mixture was purified by flash chromatography eluting with 
ethyl acetate /hexane (1 : 5). The resulting solid was recrystallized with CHjCh-hexane 
to give title compound (0.090 g, 40 % yield), 
mp: 205-207 °C 

5 ! H-NMR (DMSO <h) 8: 8.00-7.98 (m, 1H), 7.90 (d, J = 8 Hz, 2H), 7.79 (d, J = 8 Hz, 

2H), 7.67-7.58 (m, 4H), 7.52 (s, 2H), 7.36 (d, J= 8 Hz, 2H), 7.29 (s, 1H). 

Anal. Calcd. for CioHuNaOaFaS^ C, 53.44; H, 3.14; N, 9.35. Found: C, 53.13; H, 3.40; 

N, 9.06 
EXAMPLE 6 

0 4-r5-H-G-thienvnphenvIl-4-cvano-lH-pvrazol-l- vlM-phenvlsulfonamide 

The title compound was prepared according to the procedure of Example 5 using 
4-[5-[4-Bromophenyl]-4-cyano-lH-pyrazol-l-yl]-l-phenylsulfonamide, instead of 4-[5- 
(4-bromophenyl)-3-(trifluoromethyl)- lH-pyrazol- 1 -yl]-l -phenylsulfonamide. 
mp: 201.5-202 °C. 

15 'H-NMR (CDCb) 6: 8.07 (s, 1H), 7.95 (ddd, J = 9, 2, 2 Hz, 2H), 7.67 (ddd, J = 8, 2, 2 
Hz, 2H), 7.55 (dd, J = 3, 1 Hz, 1H), 7.49 (ddd, 7= 9, 2, 2 Hz, 2H),7.45-7.39 (m, 2H), 
7.36 (ddd, J = 8, 2, 2 Hz, 2H), 4.87 (br, 2H). 

Anal. Calcd. for C20H14N4O2S2 1/2 H 2 0: C, 57.82 H, 3.64; N, 13.48. Found: C, 57.47; 
H,3.68;N,13.13. 
10 EXAMPLE 7 

4-t5-t4-f4-Pvridvnphcnvl]-3-rtrifluoromethvn-lH-pvrazol-l-vl]-l- 
phenylsulfonamide 

The title compound was prepared according to the procedure of Example 5 using 
4-pyridylboronic acid, instead of 3-thienylboronic acid. 
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mp: 164-166 °C. 

'H-NMR (DMSO dfi) 8: 8.64 (d, J= 6 Hz, 2H), 7.91 (d, J= 9 Hz, 2H), 7.88 (d,J= 8 Hz, 
2H), 7.75 (d, J = 6 Hz, 2H), 7.6 1 (d, J = 9 Hz, 2H), 7.50 (d, J = 6 Hz, 2H), 7.47 (s, 2H), 
7.32 (s, 1H). 

5 Anal. Calcd. for CiiHuFaN^S 1/4 H;0: C, 56.18 H, 3.48; N, 12.48. Found: C, 56.07; 
H.3.56; N.12.10. 
EXAMPLE 8 

4.[.S.t4-r3.PvridvnDhenvl)-3-rtrinuoromethvn-lH-pvrazol-l-vll-l- 
phenvlsulfonamide 

10 The title compound was prepared according to the procedure of Example 5 using 

3- pyridylboronic acid, instead of 3-thienylboronic acid, 
mp: 138-140 °C. 

'H-NMR (CDC1 3 ) 8: 8.52 (d, J= 5 Hz, 1H), 8.78 (s, 1H), 7.88 (d, J = 8 Hz, 2H), 7.55 (d, 
J= 8 Hz, 2H), 7.42 (d, J= 9 Hz, 2H), 7.38-7.30 (m, 4H), 6.81 (s, 1H), 6.30 (s, 2H). 
15 Anal. Calcd. for C21HUF3N4O2S 1/10 H 2 0: C, 56.52 H, 3.43; N, 12.56. Found: C, 
56.86; H,3.83;N,12.30. 
EXAMPLE 9 

4- [5-(4-(5-Methvl-2-thienvnphenvl)-3-ftrifluoromethvn-lH-pvrazol-l-vl1-l- 
phenvlsulfonamidc 

20 5-Methyl-2-thienvlboronic acid fstep 1) 

To a stirred soluition of 2-bromo-5-methylthiophene (2.5 g, 14.1 mmol) in THF 
(30 mL) was added n-BuLi (1.55 M solution in hexane, 10.0 mL, 15.5 mmol) at -78°C 
under nitrogen, and the mixture was stirred for 1 hour. Trimethylborate (1.83 g, 17.6 
mmol) was added to the mixture, and residue was allowed to warm up to room 

25 temperature overnight. The reaction mixture was cooled at 0°c and 2N HC1 (10 mL) 
was added, and the mixture was stirred for 1 hour. The organic layer was separated 
and the aqueous layer was extracted with diethylether. The combined organic layer 
was washed with brine, dried over MgSC>4, and concetrated in vacuo, to give the title 
compound (1.36 g). 

30 ! H-NMR (DMSO de) 8: 7.45 (s, 2H), 7.09 (d, J = 3 Hz, 1H), 6.88 (d, J = 3 Hz, 1H), 
1.88 (s, 3H). 
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4- rS-f4-r5-Methvl-2-thienvnphenvl1-3-ftrifluoromethvn- 1 H-pvrazol- 1 -vl]-l - 
phenvlsulfonamide fstep 2) 

The title compound was prepared according to the procedure of Example 5 using 

5- methyl-2-thienylboronic acid, instead of 3-thienylboronic acid. 
5 mp: 218-220 °C. 

'H-NMR (DMSO cU) 8: 7.90 (d,J=9 Hz, 2H), 7.63 (d, J= 7 Hz, 2H), 7.58 (d, J= 7 Hz, 
2H), 7.52 (s, 2H), 7.40 (d, J= 4 Hz, 1H), 7.32 (d, J= 9 Hz, 2H), 7.27 (s, 1H), 6.84 (dd, 
.7=4,1 Hz, 1H), 2.47 (s, 3H). 

Anal. Calcd. for C21H16F3N3O2S2 : C, 54.42 H, 3.48; N, 9.07. Found: C, 54.43; H, 3.67; 
10 N.8.91. 

EXAMPLE 10 

4-f5-H-r3-Furvnphenvl)-3-rtrifluoromethvlVlH-pvrazol-l-vH-l- 
phenvlsulfonamide 

The title compound was prepared according to the procedure of Example 5 using 
15 3-furylboronic acid (prepared according to the method of J.Org.Chem., 1984, 26. 
524 1 .) , instead of 3-thienylboronic acid, 
mp: 163-165 °C. 

l H-NMR (CDCI 3 ) 8: 7.93 (d, J= 9 Hz, 2H), 7.79-7.74 (m, 1H), 7.54-7.47 (m, 5H), 7.23 
(d, J = 8 Hz, 2H), 6.79 (s, 1H), 6.72-6.68 (m, 1H), 4.90 (s, 2H). 
20 Anal. Calcd. for C20H14N3O3F3S: C, 55.43; H,3.26; N, 9.70. Found: C, 55.25; H, 3.30; 
N, 9.64. 
EXAMPLE 11 

4- l5-I4-f5-Pvrimidinvnphenvl]-3-frrifluorom ethvlVlH-pvrazol-l-vl]-l- 
phenylsulfonamide 

25 The title compound was prepared according to the procedure of Example 5 using 

5- pyrimidinylboronic acid, instead of 3-thienylboronic acid, 
mp: 220-222 °C. 

'H-NMR (DMSO de) 8: 9.20 (d, J = 4 Hz, 2H), 7.91 (d, J = 8 Hz, 2H), 7.64-7.49 (m, 
9H), 7.35 (s, 1H). 

30 Anal. Calcd. for C 2 oHi4FjN 5 02S 1/2 H 2 0: C, 52.86; H>3.33; N, 15.41. Found: C, 52.91; 
H, 3.24; N, 15.06. 
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EXAMPLE 12 

4-f5-|4-f2-Pvrr rvnnhenvl|-3-ftrinuoromethvlMH-pvrazol-l-vll-l- 
phenvlsulfonamide 

The title compound was prepared according to the procedure of Example 5 using 
5 (l-rcrr-butoxycarbonylpyrrol-2yl)boronic acid (prepared according to the method of 
Synthesis, 613 (1991)), instead of 3-thienylboronic acid, 
mp: 263-265 °C. 

'H-NMR (DMSO dfi) 8: 1 1.0 (brs, 1H), 7.89 (d, J = 8 Hz, 2H), 7.60-7.55 (m, 4H), 7.50 
(s, 2H), 7.31 (s, 1H), 7.24-7.21 (m, 3H), 6.80 (s, 1H), 6.48 (s, 1H). 
10 Anal. Calcd. for C 2 oH,5F 3 N 4 02S 0.3 H 2 0: C, 54.87; H,3.59; N, 12.80. Found: C, 54.63; 
H, 3.65; N, 12.59. 
EXAMPLE 13 

4-[S-[4-Q-Benzothienvnphenvll-3-ftrifluoromethyl)-lH-pyrazol-l-yl]-l- 
phenvlsulfonatnide 

1 5 The title compound was prepared according to the procedure of Example 5 using 

2-benzothienyl-boronic acid, instead of 3-thienylboronic acid, 
mp: 223-225 °C. 

'H-NMR (DMSO de) 5: 8.00-7.82 (m, 7H), 7.62 (d, J= 9 Hz, 2H), 7.54 (s, 2H), 7.45- 
7.37 (m,4H), 7.33 (s, 1H). 
20 Anal. Calcd. for C24H16F3N3O2S2 H 2 0: C, 57.71; H.3.23; N, 8.41. Found: C, 57.45; H, 
3.36; N, 8.36. 
EXAMPLE 14 

4- [5-[4-f5-Acctvlthiophene-2-vnphenvl]-3-arifluoromethyl)-lH-pvrazol-l-vl]-l- 
phenylsulfonamide 

25 The title compound was prepared according to the procedure of Example 5 using 

5- acetyl-2-thienylboronic acid, instead of 3-thienylboronic acid, 
mp: 212-214 °C. 

'H-NMR (DMSO de) 8: 7.95 (d, J= 4 Hz, 1H), 7.91 (d, J= 8 Hz, 2H), 7.83 (d, J= 8 Hz, 
2H), 7.73 (d, J= 4 Hz, 1H), 7.60 (d, J= 8 Hz, 2H), 7.51 (s, 2H), 7.41 (d, J= 8 Hz, 2H), 
30 7.31 (s, 1H), 2.25 (s,3H). 

Anal. Calcd. for C22H,6F3N30 3 S2 1/10 H 2 0: C, 53.56; H.3.31; N, 8.52. Found: C, 
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53.25; H, 3.40; N, 8.35. 
EXAMPLE 15 

4-[5-(4-f3-FVrrolvnphenv^ 
phenylsulfonamide 

5 4-[5-[4-n-Triisopropvlsilvlpv]Tol-3-^^^ 
phenylsulfonamide (step 1) 

The title compound was prepared according to the procedure of Example 5 using 
l-(triisopropylsilyl)pyrrole-3-boronic acid (prepared according to the method of 
Alejandro Alvarez et al., J. Org. Chem. y 1992, 57, 1653.) , instead of 3-thenylboronic 

10 acid. 

4-[5-[4-f3-PviTolvnphenvl1-3-ftrifluoromethvlVlH-pvrazol-l-yl]-l- 
phenylsulfonamide fstep 2) 

To a stirred solution of 4-[5-[4-(l-triisopropylsilylpyrrol-3-yl)phenyl]-3- 
(trifluoromethyl)-lH-pyrazol-l-yl]-l -phenylsulfonamide (0.50 g, 0.849 mmol) in THF 

15 (13 mL) was added tetrabutylammonium fluoride (1.00 M solution in THF, 0.85 mL, 
0.85 mmol) at room temperature under nitrogen, and the mixture was stirred for 5 
minutes. The solvent was removed in vacuo. The residue was purified by flash 
chromatography eluting with CH 2 Cl 2 -methanol (20 : 1). The resulting solid was 
recrystallized with CH 2 Cl 2 -hexane to give the title compound (0.070 g, 30% overall 

20 yield). 

mp: 262-264 °C. 

'H-NMR (DMSO de) 5: 1 1.0 (s, 1H), 7.90 (d, J = 9 Hz, 2H), 7.57 (d, J = 9 Hz, 4H), 
7.49 (s, 2H), 7.28 (s, 1H), 7.21 (d, J= 9 Hz, 2H), 7.15 (s, 1H), 6.79 (d, J= 2 Hz, 1H), 
6.47(d,J=2Hz, 1H). 

25 Anal. Calcd. for CzoHisFjN^S: C, 55.55; H,3.50; N, 12.96. Found: C, 55.21; H, 3.68; 
N, 12.85. 
EXAMPLE 16 

4.[5.[4-(3*Methvl-2-thienvnphenyl]-3-ftrifluoromethyl>-lH-pyrazol-l-vl)-l- 
phenylsulfonamide 

30 3-Methvl-2-thienvlboronic acid fstep 1) 

The title compound was prepared according to the procedure of Example 9 using 
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2-bromo-3-methylthiophene. 
4-(5-f4-G-Methvl-2-thienvnpte 
phenvlsulfonamide (step 2) 

The title compound was prepared according to the procedure of Example 5 using 
5 3-methyl-2-thienylboronic acid, instead of 3-thienylboronic acid, 
mp: 164-166 °C. 

*H-NMR (CDCl 3 ) 5 7.95 (d, J = 9 Hz, 2H), 7.54 (d, J = 9 Hz, 2H), 7.49 (d, J = 8 Hz, 
2H), 7.27 (d, J = 8 Hz, 2H), 7.25 (d, J= 5 Hz, 1H), 6.94 (d, J = 5 Hz, 1H), 6.81 (s, 1H), 
4.91 (s, 2H),2.35 (s, 3H). 
10 Anal. Calcd. for C21HJ6F3N3O2S2 1/2H 2 0: C, 53.38; H,3.63; N, 8.89. Found: C, 53.42; 

H, 3.74; N, 8.92. 
EXAMPLE 17 

Mcthvl l-[4-(sulfamovlphenvll-5-^ 

Methvl l-[4>sulfamovlphenvn-5-(4-bromophen vlVlH-Dvrrazole-3-carboxvlate. (step 1) 
15 The subtitle compound was prepared according to the procedure of Example 5 

using methyl 4-(4-bromophenyl)-2,4-diketobutyrate (prepared according to the method 
of J.AfedChem., 1997, 40, 1347) instead of 4,4,4-trifluoro-l-(4-bromophenyl)butane- 

I, 3-dione in step 1. 

'H-NMR (CDCb) 8: 7.93 (ddd,J= 9, 2, 2 Hz, 2H), 7.54-7.53 (m, 4H), 7.10 (ddd, J= 8, 
20 2, 2 Hz, 2H), 7.06 (s, 1H), 4.88 (br, 2H), 3.99 (s, 3H). 

Methvl l-[4-(sulfamovlphenvl1-5-[4-f3-thienvnphenvn - lH-pvrrazole-3-carboxvlate. 
(step 2) 

To a stirred solution of Methyl l-[4-(sulfamoylphenyl]-5-(4-bromophenyl)-lH- 
25 pyrrazole-3-carboxylate. (0.28 g, 0.65 mmol) in DMF (3 mL) was added 
bis(triphenylphosphine)palladium(II)chloride (0.02 g, 0.03 mmol), 3-thiophenboronic 
acid (0.09 g, 0.7 mmol) and triethylamine (0.2 g; 1.95mmol) at room temperature under 
nitrogen. The mixture was heated at 100 °C for 3 hours, and cooled down to room 
temperature. The reaction mixture was purified by flash chromatography eluting with 
30 ethyl acetate/hexane (2/1 ). The resulting solid was recrystallized with dichloroethane- 
hexane to give title compound (0.1 5 g, 53% yield), 
mp: 138-140 °C 

'H-NMR (CDCb) 8: 7.92 (d, J = 9 Hz, 2H), 7.6 (d, 7 - 9 Hz, 2H), 7.5-7.49 (m, 3H), 
7.44-7.38 (m, 2H), 7.26-7.23 (2H), 7.08 (s, 1H), 4.90 (s, 2H), 3.99 (s, 3H). 
35 EXAMPLE 18 
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4-r3^CvanomcthvlV-5-[4-(3-thienvnphenvll|-lH-Dvrazol-l-vH-l- 
phenvlsulf namidc 

4-[3-(Hvdroxvmethviy544-ta^ 
fgt ep \) 

5 To a stirred suspention of lithium alminium hydride (0.278 g, 7.33mmol) in 

THF (50 ml) was added asolution of Methyl l-[4-sulfamoylphenyl]-5^4-bromophenyl)- 
lH-pyrrazole-3-carboxylate (4.0 g, 9.17 mmol) (EXAMPLE 17 stepl) in THF (80 ml). 
Resulting mixture was stirred continured for 1 hour at reflux temperature, and cooled 
down to room temperature. A suspention of lithium alminium hydride (0.07 g) in THF 

0 (1 ml) was added to the reaction mixture and the whole was heated at reflux 
temperature for 1 hour, then cooled to room temperature. Water (10ml) was added to 
the reaction mixture and the resulting mixture was acidified with 20% H2SO4 solution. 
The whole was extracted with ethyl acetate and organic layer was washed with water 
and brine, dried over magesium sulfate, and concentrated in vacuo . The residue was 

5 purified by flash chromatography eluting with ethyl acetate/hexane (1/2) to give the title 
compound (2.9 g). 

! H-NMR (CD3OD) 6: 7.90 (ddd, J = 9, 2, 2 Hz, 2H), 7.51 (ddd, 7= 9, 2, 2 Hz, 2H), 
7.42 (ddd, J = 9, 2, 2 Hz, 2H), 7.17 (ddd, 7= 9, 2, 2 Hz, 2H), 6.65 (s, 1H), 4.67 (s, 2H). 
4-[3-fChloromethvn-5-r4-bromophenvllVlH-pvrazol-l-vl]-l-phenvls ulfonamide. (step 
0 2} 

To a stirred mixture of 4-[3-(Hydroxymethyl)-5-(4-bromophenyll)-lH-pyrazol- 
l-yl]-l-phenylsulfonamide (1.67 g, 4.1 mmol), p-toluenesulphonic acid (0.78 g, 4.1 
mmol), lithium chloride (0.18 g, 4.1 mmol), triethylamine (0.415 g, 4.1 mmol) and THF 
(60 ml) was heated at reflux temperature for 20 hours, and cooled down to room 

\5 temperature. The reaction mixture was taken up in ethyl acetate, washed with 1N-HC1 
solution, sat-NaHC03 solution and brine, dried over magesium sulfate, and 
concentrated in vacuo . The residue was purified by flash chromatography eluting 
with ethyl acetate/hexane (1/1) to give the title compound (0.62 g). 
*H-NMR (DMSO d6) 8: 7.85 (d, •/= 9 Hz, 2H), 7.62 (d, J =8 Hz, 2H), 7.44-7.48 (m, 

\0 4H), 7.23 (d, J = 8 Hz, 2H), 6.82 (s, 1H), 4.82 (s, 2H). 

4-[3 -( Cvanomethvl V5-f 4-bromophenvllV 1 H-pvrazol- 1 -vl]- 1 -phenvlsulfonamide. (step 
3} 

To a stirred solution of sodium cyanide (0.084 g, Ummol) in DMSO (10 ml) 
was added asolution of 4-[3-(Chloromethyl)-5-(4-bromophenyll)-lH-pyrazol-l-yll-l- 
15 phenylsulfonamide (0.61 g, 1.43 mmol) in DMSO (10 ml). Resulting mixture was 
stirred continured for 4 hours at 100°C, and cooled down to room temperature. The 
reaction mixture was taken up in ethyl acetate, washed with water and brine, dried over 
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magesium sulfate, and concentrated in vacuo . The residue was purified by flash 
chromatography eluting with ethyl acetate to give the title compound (0.46 g). 
'H-NMR (DMSO d6) 8: 7.85 (d, J = 9 Hz, 2H), 7.62 (d, J =9 Hz, 2H), 7.44-7.48 (m, 
4H), 7.23 (d, J= 9 Hz, 2H), 6.74 (s, 1H). 4.15 (s, 2H). 
5 4-f 3-f Cyanomethviy5-f4-(3-thienvDphenyll]-l H-pvrazol- 1 -yl]-l -phenvlsulfonamide. 
(step 4) 

The title compound was prepared according to the procedure of Example 17 
using 4-[3-(Cyanomethyl)-5-(4-bromopheny 11)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide. 
mp:211-212°C. 

10 1 H-NMR (CDC1 3 ) 8: 7.95 (ddd, J= 9, 2, 2 Hz, 2H), 7.68 (ddd, J= 9, 2, 2 Hz, 2H), 7.57 

(ddd, J = 9, 2, 2 Hz, 2H), 7.51 (dd, J= 2, 1 Hz, 1H), 7.26-7.22 (m, 2H), 6.81 (s, 1H), 

6.74 (dd, J= 4, 1 Hz, 1H), 6.51 (dd,7= 4, 2 Hz, 1H), 3.07 (s, 3H). 

Anal. Calcd. for C21H15N2O3F3S 1/4 H 2 0: C, 57.73; H, 3.58; N, 6.41. Found: C, 57.89; 

H, 3.54; N, 6.30. 
15 EXAMPLE 19 

4-[3-(Hydroxymethyl')-5-[4-(3-thienyl')phenyl]-lH-pyrazol-l-yl]-l- 

phenvlsulfonamide 

The title compound was prepared according to the procedure of Example 17 

using 4- [5-(4-Bromophenyll)-3 -(hydroxymethy 1)- 1 H-pyrazol- 1 -y 1] - 1 - 

20 phenylsulfonamide. 

mp: 228-229°C. 

'H-NMR (CD3OD) 8: 7.96 (dd, J= 3, 2 Hz, 1H), 7.83 (d, J= 9 Hz, 2H), 7.77 (d, J = 9 
Hz, 2H), 7.66 (dd, J= 5, 3 Hz, 1H), 7.60 (dd, J= 5, 2 Hz, 1H), 7.47-7.44 (m, 4H), 7.29 
(d, J = 9 Hz, 2H), 6.68 (s, 1H), 5.26 (t, 7= 6 Hz, 1H), 4.53 (d, 7= 6 Hz, 2H). 
25 Anal. Calcd. for C 2 oHi7N 3 0 3 S2 1/4 H 2 0: C, 57.74; H, 4.24; N, 10.10. Found: C, 57.83; 
H,4.27;N, 10.01. 
EXAMPLE 20 

l-[4-(Methylsulfonynphenyl]-5-[4-(3-ftirynphenyl]-3-trifluoroinethvl-lH-pvrazole 
The title compound was prepared according to the procedure of Example 17 
30 using 1 -[4-(Methylsulfonyl)phenyl]-5-(4-bromophenyl)-3-trifluoromethyl-l H-pyrazole 
and furan-3-boronic acid, instead of tbiophen-3-boronic acid, 
mp: 165-166 °C. 

'H-NMR (CDCI3) 8: 7.96 (ddd, J= 9, 2, 2 Hz, 2H), 7.79 (br, 1H), 7.57 (ddd, J= 9, 2, 2 
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Hz, 2H), 7.52-7.48 (m, 3H), 7.26-7.22 (m, 2H), 6.81 (s, 1H), 6.71 (br, 1H), 3.07 (s, 3H). 
Anal. Calcd. for CziH^NiCbFsS 1/2 H 2 0: C, 57.14; H, 3.65; N, 6.35. Found: C, 57.48; 
H, 3.61; N, 6.34. 
EXAMPLE 21 

5 4-(5-14-r2-Thiazolvnphenvll-3-arifluoromethvlVlH-pvrazol-l>vl]-l- 
phenylsulfonamide 

To a stirred solution of thiazole (1.61 g, 18.9 mmol) in diethylether (20 mL) was 
added n-BuLi (1 .58 M solution in hexane, 12.7 mL, 20.0 mmol) at -78°C under nitrogen, 
and the mixture was stirred for 30 minutes. Zinc chloride (1.0 M solution in 

10 diethylether, 20 mL, 20 mmol) was added, and the mixture was allowed to warm up to 
room temperature for 30 minutes. 4-[5-(4-Bromophenyl)-3-(trifluoromethyl)-lH- 
pyrazol-l-yl]-l-phenylsulfonamide (0.60 g. 1.34 mmol), 

tetrakis(triphenylphosphine)palladium (0.02 g, 0.173 mmol) was added, and the mixture 
was heated at reflux temperature for 5 hours, and cooled down to room temperature. 

15 The mixture was filtered through celite, and the filterate was washed with brine, dried 
over MgS0 4 , concentrated in vacuo. The residue was purified by flash 
chromatography eluting with ethyl acetate/hexane (1/2). The resulting solid was 
recrystallized with C^Ch-hexane to give the title compound (0.155 g, 26% yield), 
mp: 120-122 °C 

20 l H-NMR (CDC1 3 ) 5: 7.99 (d, J = 8 Hz, 2H), 7.93 (d, J = 9 Hz, 2H), 7.90 (d, J = 3 Hz, 
1H), 7.50 (d, J= 9 Hz, 2H), 7.40 (d, 7= 3 Hz, 1H), 7.32 (d, J= 8 Hz, 2H), 6.85 (s, 1H), 
5.00 (s, 2H). 

Anal. Calcd. for C19H13F3N4O2S2 H 2 0: C, 48.71; H, 3.23; N, 1 1.96. Found: C, 48.78; H, 
3.00; N, 11.98. 
25 EXAMPLE 22 

l-|4-(Methylsulfonvl)phenyl]-5-f^ 
pvrazole 

The title compound was prepared according to the procedure of Example 21 
using l-[4-(Methylsxilfonyl)phenyl]-5-(4-bromophenyl)-3-trifluoromethyl-lH-pyrazole. 
30 mp: 206-207 °C. 

■H-NMR (CDCI3) 8: 8.01-7.94 (m„ 4H), 7.91 (d, J = 3 Hz, 1H), 7.57 (ddd, J = 9, 2, 2 
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Hz, 2H), 7.41 (d, J= 3 Hz, 1H), 7.33 (ddd, 7=9, 2, 2 Hz, 2H), 6.86 (s, 1H), 3.08 (s, 3H). 
Anal. Calcd. for C20H14N3O2F3S2: C, 53.44; H,3.14; N, 9.35. Found: C, 53.20; H, 3.33; 
N, 9.14. 
EXAMPLE 23 
5 4-f5-f4-f5-Thiazolvnphenyll^ 
phenvlsulfonamide 

2-Trimethvlsilvl'5'trimethvlstannvlthiazole (step 1) 

To a stirred solution of n-BuLi (1.61 M solution in hexane, 9.3 mL, 15.0 mmol) 
in diethylether (60 mL) was added a solution of 2-trimethylsilylthiazole (1.97 g, 12.5 

10 mmol) in diethylether (25 mL) dropwise at -78°C over 1 hour under nitrogen. The 
mixture was stirred at -78°C for 1 hour, and then a solution of 2-trimethyltinchloride 
(3.00 g, 15.0 mmol) in diethylether (20 mL) was added dropwise over 20 minutes. 
After an additional 3 hours at -78°C, the reaction mixture was filtered and the filterate 
was concentrated in vacuo to give 4.17 g of creem colored solid. The compound was 

1 5 used for next reaction without purification. 
4-[5-[4-(5-raazolvnp hen^ 
phenvlsulfonamide( step 2) 

To a stirred solution of 4-[5-(4-bromophenyl)-3-(trifluoromethyl)-lH-pyrazoI-l- 
yl]-l-phenylsulfonamide (0.30 g, 0.67 mmol) in benzene (8 mL) was added 2- 

20 trimethylsilyl-5-trimethylstannylthiazole (0.26 g, 0.8 mmol), and 
tetrakis(triphenylphosphine)palladium(0) (0.10 g, 0.087 mmol) at room temperature 
under nitrogen. The mixture was heated at reflux temperature for 40 hours, and cooled 
down to room temperature. The reaction mixture was purified by flash 
chromatography eluting with ethyl acetate /hexane (1/2). The resulting solid was 

25 recrystallized with C^Cb-hexane to give title compound (0. 1 70 g, 56% yield), 
mp: 222-224 °C. 

'H-NMR (DMSO <k) 5: 9.13 (s, 1H), 8.41 (s, 1H), 7.90 (d, / = 8 Hz, 2H), 7.76 (d, J = 8 
Hz, 2H), 7.60 (d, J = 9 Hz, 2H), 7.52 (s, 2H), 7.40 (d, J= 8 Hz, 2H), 7.32 (s, 1H). 
Anal. Calcd. for Q9H13F3N4O2S2 1/4H 2 0: C, 50.16; H, 2.99; N, 12.31. Found: C, 
30 49.93; H, 3.20; N, 12.26. . 
EXAMPLE 24 
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144-fMethvlsulf nvnphcnvll-544-fS-thiaz lvH phenyl) -3- tri flu oromethvl-lH- 
pvrazole 

The title compound was prepared according to the procedure of Example 23 
(step 2) using l-[4-(Methyisulfonyl)phenyl]-5-(4-bromophenyl)-3-trifluoromethyl-lH- 
5 pyrazole. 

mp: 169-170 °C. 

■H-NMR (CDC1 3 ) 8: 8 81 (s, 1H), 8.14 (s, 1H), 7.98 (d, J = 8 Hz, 2H), 7.63-7.56 (m, 
4H), 7.29 (d, J = 8 Hz, 2H), 6.84 (s, 1H), 3.08 (s, 3H). 

Anal. Calcd. for C20H14N3O2 F 3 S 2 1/4 H 2 0: C, 52.91; H, 3.22; N, 9.26. Found: C, 
10 53,02; H, 3.24; N, 9.30. 
EXAMPLE 25 

4-f5-f4-f5-Chloro-2-thienvnDhenvl]-3-ftrifluoromethvlVlH-pvrazoNl>vl]-l- 
phenvlsulfonamide 

4-[5-f4-(4A5J-TetramethvH^ 

15 pvrazol-1 -yl]-l -phenvlsutfonamide fstep 1) 

To a stirred solution of 4-[5-(4-bromophenyl)-3-(trifluoromethyl)-lH-pyrazoUl- 
yl]-l-phenylsulfonamide (2.09 g, 4.69 mmol) in dioxane (28 mL) was added 
bis(pinacolato)diboron(1.31 g, 5.16 mmol), l,r-bis(diphenylphosphino)ferrocene (0.14 
g, 0.257 mmol), [l,r-bis(diphenylphosphino)ferrocene]dichloropalladium (0.21 g, 

20 0.257 mmol) and potassium acetate (1.38 g, 14.1 mmol) at room temperature under 
nitrogen. The mixture was stirred at 80°C for 20 hours, and cooled down to room 
temperature. The reaction mixture was diluted with water and the whole was extracted 
with ethyl acetate. The organic layer was washed with brine, dried over MgS04, and 
concentrated in vacuo. The residue was purified by flash chromatography eluting with 

25 ethyl acetate /hexane (1/3) to give the title compound (1 .85 g, 80% yield). 

l H-NMR (CDCb) 5: 7.90 (d, J = 8 Hz, 2H), 7.79 (d, J = 7 Hz, 2H), 7.46 (d, J= 8 Hz, 
2H), 7.22 (d, J= 7 Hz, 2H), 6.80 (s, 1H), 4.95 (s, 2H), L35 (s, 12H). 
4-[5-f4-r5-Ch]oro-2-tMenvnphenvl]-3-ftrifluoromethvlVl H-pvrazol-1 -vl]- 1 - 
phenvlsulfonamidef step 2) 

30 To a stirred solution of 4-[5-[4-(4,4,5,5-tetramethyl-[l,3,2]dioxaboroIan-2- 

yl)phenyl]-3-trifluoromethyl- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide (0.10 g, 0.203 
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mmol) in DME (3 mL) was added 2-bromo-5-chlorothiophen (0.048 g, 0.244 mmol), 
dichlorobis(triphenylphosphine)palladium (0.1 g, 0.14 mmol) and saturated NaHC0 3 
solution (1 mL) at room temperature under nitrogen. The mixture was heated at reflux 
temperature for 20 hours, and cooled down to room temperature. The reaction mixture 
5 was purified by flash chromatography eluting with ethyl acetate/hexane (1/4). The 
resulting solid was recrystallized with CH 2 Cl 2 -hexane to give the title compound (0.045 
g, 46% yield), 
mp: 181-183 °C. 

'H-NMR (CDC1 3 ) 5: 7.94 (d, J = 9 Hz, 2H), 7.51 (d, J - 9 Hz, 4H), 7.23 (d, J= 9 Hz, 
10 2H), 7.13 (d, J = 4 Hz, 1H), 6.92 (d, J= 4 Hz ; 1H). 6.80 (s, 1H), 4.92 (s, 2H). 

Anal. Calcd. for CjoHoClFaNaC^: C, 49.64; H. 2.71; N, 8.68. Found: C, 49.64; H, 
3.10; K 8.48. 
EXAMPLE 26 

4-(5-f4-flH-Imida7ol-l-vnphenvl|-3-trifluor omethvHH-pvrazol-l-vl1-l- 

15 phenvlsulfonamide 

4A4-Trifluoro-1 -f4-(Mmidazolvnphenvnhutane-l 3-dion e (step 1) 

To a THF (5 mL) solution of l,LU,3,3-hexamethyldisilazane (0.178 g, 1.1 
mmol) was added n-butyl lithum (1.6 M solution in hexane, 0.72 mL, 1.2mmol) at 0°C 
under nitrogen, and the mixture was stirred for 30 minutes, and cooled to -78°C. 4-(l- 

20 Imidazolyl)acetophenone (prepared according the method of M. A. Khan et. al., J. 
Chem. Soc. C, 1970, 85., 0.186 g, 1.0 mmol) was added to the mixture, and residue was 
stirred for 1 hour. Ethyl trifluoroacetate (0.17 g, 1.2 mmol) was added tothe reaction 
mixture, the residure was warm to room temperature. The reaction mixture was 
poured into ice water and the whole was extracted with ethyl acetate (30 mL x 2). The 

25 organic layer was washed with brine, dried over Na 2 S0 4 , and concentrated in vacuo. 
The resulting solid was washed with small amount of ethyl acetate to give the title 
compound (0.163 g). 

'H-NMR (DMSO d«) 5: 8.34 (s, 1H), 7.94 (d, J = 9 Hz, 2H), 7.82 (d, J = 2 Hz, 1H), 
7.70 (d,J= 9 Hz, 2H), 7.13 (s, 1H), 6.02 (s, 1H). 
30 4-[5-[4-( 1 H-Imidazol-1 -vnphenvn-34rifl uoromethvUl H-Pvrazol-1 -vll-1 - 
phenylsulfonamide( step 2) 
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A mixture of 4,4,4-Trifluoro-l-[4-(l-Imidazolyl)phenyl]butane-l,3-dione (0.16 
g, 0.57 mmol), 4-sulphonamidophenylhydrazine hydrochloride (commercially available 
from Maybridge Chem.Co., 0.14 g, 0,62 mmol) and absolute ethanol (20 mL) was 
heated at reflux temperature for 20 hour. After cooling, ethanol was removed under 

5 reduced pressure, then, water (100 mL) was added to the mixture. The whole was 
extracted with ethyl acetate (100 mL), the organic layer was washed with brine, dried 
over MgS0 4 , and concentrated in vacuo. The residue was purifed by flash 
chromatography on silica(NH-silica gel, FUJI SILISIA CHEMICAL LTD. DM2035) 
eluting with ethyl acetate/ CH 2 Cl 2 /methanol (1/1/0.1). The resulting solid was 

10 recrystallized with ethyl acetate-diisopropyl ether to give the title compound (0.085 g, 
35% yield). 
mp:231-231.5°C. 

'H-NMR (DMSO fc) 5: 8.36 (s, 1H), 7.90 (d, J= 9 Hz, 2H), 7.83 (br, 1H), 7.76 (d, 7 = 
9 Hz, 2H), 7.60 (d, J-9 Hz. 2H), 7.52 (br. 2H). 7.47 (d,J=9 Hz, 2H), 7.32 (s, 1H), 
15 7.12 (s,lH). 

Anal. Calcd. for C19H14N5Q2F3S 1/4H 2 0: C, 52.11; H, 3.34; N, 15.99. Found: C, 
52,04; H, 3.43; N, 15.96. 
EXAMPLE 27 

4-lS-[4-f2.5-Pimethvlpvirol^^ 
20 phenylsulfonamide 

4.4.4-Trifluom- 1 -f 4-f 2. S- Dimethvlpvrrol- 1 -vnphenvll butane- 1 3 -dione (step 1) 

To a THF (20 mL) solution of 1,1,1,3,3,3-hexamethyldisilazane (1.3 g, 8.1 
mmol) was added n-butyllithum (1.55 M solution in hexane, 5.2 mL, 8.1 mmol) at 0°C 
under nitrogen, and the mixture was stirred for 30 minutes, and cooled to -78°C. 4-(2, 

25 5-Dimethylpyrrol- 1 -yl)acetophenone (commercially available from Lancaster Synthesis, 
1.56 g, 7.3 mmol) was added to the mixture, and residue was stirred for 1 hour. N- 
Trifluoroacetylimidazol (1.44 g, 8.8 mmol) was added to the reaction mixture, the 
residure was stirred for 3 hour. The reaction mixture was poured into water and the 
whole was extracted with ethyl acetate (50 mL x 2). The organic layer was washed 

30 with brine, dried over MgS0 4 , and concentrated in vacuo. The residue was purified by 
column chromatography on silica(ethyl acetate/Hexane = 1/1) to give the title 
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compound (0.75 g). 

1 H-NMR (CDCIj) 8 7.99 (d, J= 9 Hz, 2H), 7.24 (d, J= 9 Hz, 2H), 6.45 (s, 1H), 5. 19 (s, 
2H), 2.04 (s,3H), 2.0 (s,3H). 

4-f5-f4-(2. 5-Dimet hvl pvrrol-l-vnphenvn-3-trifluorometh vl -lH-pvrazol-l-vll-1 -phenyl 

5 sulfonamide. (step 2) 

The subtitled compound was prepared according to the procedure of Example 26 
(step 2) using 4,4,4-trifluoro-l-[4-(2,5-dimemylpyrrol-l-yl)phenyl]butane-l,3-dione, 
instead of 4,4,4-trifluoro- 1 -[4-( 1 -imidazol yl)phenyl]butane- 1 ,3 -dione. 
mp: 210-21 1°C. 

10 1 H -NMR (CDCIj) 8: 7.95 (ddd, J = 9, 2, 2 Hz, 2H), 7.53 (ddd, J = 9, 2, 2 Hz, 2H), 7.34 
(ddd, J = 9, 2, 2 Hz, 2H), 7.26-7.22 (2H), 6.85 (s, 1H), 5.93 (s, 2H), 4.85 (br, 2H), 2.05 
(s, 6H). 

Anal. Calcd. for C22H19N4O2F3S,: C, 57.38; H, 4.16; N, 12.17. Found: C, 57.32; H, 

4.35; N, 12.37. 

15 EXAMPLE 28 

4-f5-n-r2-thionvnphenvll-3.rtrifluoro methvl>-lH-Pvrazol-l-vll-l- 

phenvlsulfonamide 

4.4.4-Trifluoro-l-[4-(3-thienvnphenvl]butane-l .3-dione (step 1) 

The subtitled compound was prepared according to the procedure of Example 27 
20 (step 1) using 4-(3-thienyl)acetophenone (prepared according the method of 
Heterocycles, 1990, 31, 1951. ) instead of 4-(2,5-dimethylpyrrol-l-yl)acetophenone. 
'H-NMR (CDCI3) 8: 7.95-7.90 (m, 2H), 7.8-7.7 (m, 2H), 7.68-7.6 (m, 2H), 7.20-7.15 
(m, 1H), 6.32(1 H). 

4.[5-[4-('2-thienvnphenvl1-3-ftrifluoromethvlVlH-pvrazol-l-vl1-l-phenylsulfonamide 
25 (step 2) 

The title compound was prepared according to the procedure of Example 26 
(step 2) using 4,4,4-Trifluoro-l-[4-(3-thienyl)phenyl]butane-l,3-dione, instead of 4,4,4- 
trifluoro- 1 -[4-(l -imidazolyl)phenyl]butane- 1 ,3 -dione. 
mp: 207.5-208 °C. 

30 1 H-NMR (CDCI3) 8: 7.94 (ddd, J= 9, 2, 2 Hz, 2H), 7.62 (ddd, J= 9, 2, 2 Hz, 2H), 7.52 
(ddd, J = 9, 2, 2 Hz, 2H),7.37 (dd, 7=5,1 Hz, 1H), 7.34 (dd, J = 4, 1 Hz, 1H), 7.30- 
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7.22 (m, 2H), 7.1 1 (dd, J= 5, 4 Hz, 1H), 6.81 (s, 1H), 4.87 (br, 2H). 

Anal. Calcd. for C20H14N3O2F3S2: C, 53.44; H,3.14; N, 9.35. Found: C, 53.71; H, 3.15; 

N, 9.29. 

EXAMPLE 29 

5 4-|S-f4-r2-FurvnphenvU-3-ftrifluorom ethvn-lH-Dvrazol-l-vH-l- 
phenvlsulfonamide 

4.4.4-Trifluoro- 1 -^-^-furvhphenvllb utane- 1 .3-dione (step 1) 

The title compound was prepared according to the procedure of Example 27 
(step 1) using 4-(2-furyl)acetophenone (prepared according the method of Heterocycles, 
10 1990, 31, 195 1. ) instead of 4-(2,5-dimethylpyrrol-l-yl)acetophenone. 

'H-NMR^DCb) 6: 8.04 (d,J= 8 Hz, 2H), 7.79 (d, J= 8 Hz, 2H), 7.68 (s, 1H), 6.99 (d, 
J = 3 Hz, 1H), 6.58 (dd, J= 3, 2 Hz, 1H) 6.41 (s, 1H). 

4-[5-[4-(2-Furvnphenvn-3 -rtrifluoromethvlV 1 H-pvrazol- 1 -vl]- 1 -phe nvlsulfonamide. 
(step 2) 

15 The title compound was prepared according to the procedure of Example 26 

(step 2) using 4,4,4-Trifluoro-l-[4-(2-furyl)phenyl]butane-l,3-dione, instead of 4,4,4- 
trifluoro-l-[4-(l-imidazolyl)phenyl]butane-l , 3-dione. 
mp: 192-193 °C. 

'H-NMR (CDCI3) 5: 7.92 (ddd, J = 9, 2, 2 Hz, 2H), 7.67 (ddd. J= 9, 2, 2 Hz, 2H), 7.53- 
20 7.48 (m, 3H),7.24 (ddd, J = 9, 2, 2 Hz, 2H), 6.80 (s, 1H), 6.73 (dd, J = 3, 1 Hz, 1H), 
6.51 (dd,y= 3, 2 Hz, 1H), 4.91 (s, 2H). 

Anal. Calcd. for C20HUN3O3F3S: C, 55.43; H,3.26; N, 9.70. Found: C, 55.50; H, 3.38; 
N, 9.52. 
EXAMPLE 30 

25 4-f5-|4.f2-furvn-3-methvlphenvll-3»rt rinuoromethvh-lH-pvrazol-l-vll-l- 
phenvlsulfonamide 

Trifluoromethanesulfonic acid 4-acetv l-2methvlphenvl ester (step 1) 

To a stirred soluition of l-(4-hydroxy-3-methylphenyl)ethanone (3.76 g, 25.0 
mmol) in CH 2 C1 2 (150 mL) was added 2,6-lutidine (3.21 g, 30.0 mmol), 4- 
30 dimethylaminopyridine (0.61 g, 5.0 mmol), trifluoromethanesulfonic anhydride (8.46 g, 
30.0 mmol) at -30°C under nitrogen, and the mixture was stirred for 1 hour, and then 



68 



WO 99/64415 



PCT/IB99/00970 



allowed to warm up to room temperature for 2 hours. The reaction mixture was diluted 
with water and the whole was extracted with CH2CI2. The organic layer was washed 
with brine, dried over MgSQi, and concentrated in vacuo to give 7.06g of brown oil. 
The sub title compound was used for next reaction without purification. 

5 l-[4-( r 2-FurvlV3-methvlphenvllethanone (step 2) 

To a stirred solution of trifluoromethanesulfonic acid 4-acetyl-2methylphenyl 
ester (1.19 g, 4.2 mmol) in 1,4-dioxane (40 mL) was added 2-(tributylstannyl)furan 
(1.81 g, 5.05 mmol), lithium chloride (0.45 g, 10.5 mmol) and 
tetrakis(triphenylphosphine)palladium (0.49 g, 0.42 mmol) under nitrogen. The 

10 mixture was heated at reflux temperature for 2 hours, and cooled down to room 
temperature. The reaction mixture was diluted with water and the whole was extracted 
with diethylether. The organic layer was washed with saturated NaHCC>3 aqueous 
solution, brine, dried over MgSOa, and concentrated in vacuo. The residue was 
purified by flash chromatography eluting with ethyl acetate/hexane (1/10) to give title 

1 5 compound (0.845g, quant). 

'H-NMR (CDCI3) 6: 7.83-7.82 (m, 3H), 7.56 (d, J = 2 Hz, 1H), 6.70 (d, J = 4 Hz, 1H), 

6.55 (dd, 7=4, 2 Hz, 1H), 2.61 (s, 3H), 2.57 (s, 3H). 

4.4.4-Trifluoro-l-[4-(2-fiirvlV3-methvlphenvl1butane-1.3-dione (step 3) 

To a stirred soluition of ethyl trifluoroacetate (0.66 g, 4.67 mmol) in r- 
20 butylmethylether (15 mL) was added sodium methoxide (28 wt.% solution in methanol; 

1.2 mL, 4.98 mmol) over 2 min. A solution of l-[4-(2-fiiryl)-3- 

methylphenyljethanone in t-butylmethylether (4 mL) was added dropwise over 5 

minutes, and the mixture was stirred for 20 hours. 2N HC1 (10 mL) was added, and the 

whole was extracted with ethyl acetate. The organic layer was washed with brine, 
25 dried over MgS04, and concentrated in vacuo to give 1.1 2g of brown oil. The 

compound was used for next reaction without purification. 

4.[S.f4.(7-FurvlV3-methvlpte 

phenvlsulfonamide (step 4) 

To a stirred soluition of 4,4,4-trifluoro-l-[4-(2-furyl)-3-methylphenyl]butane- 
30 1,3-dione (0.53 g, 1.80 mmol) in ethanol (22.5 ml) was added (4- 

sulfamoylphenyl)hydrazine hydrochloride (0.44 ml, 1 .98 mmol), and the mixture was 
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heated at reflux temperature for 16 hours. The mixture was cooled down to room 
temperature, and concentrated in vacuo. The residue was dissolved in ethyl acetate, 
washed with brine, dried over MgS0 4r and concentrated in vacuo. The residue was 
purified by flash chromatography eluting with ethyl acetate/hexane (1/3). The 
5 resulting solid was reciystallized with dichloromethane-hexane to give the title 
compound (0.16g, 20% yield). 

1H-NMR (CDC1 3 ) 8: 7.86 (dd, J = 9, 2 Hz, 2H), 7.66 (dd, J = 8, 2 Hz, 1H), 7.49-7.43 
(m, 3H), 7.17 (s, 1H), 6.99 (d, J= 8 Hz, 1H), 6.77 (s, 1H), 6.60 (d, J= 4 Hz, 1H), 6.50 
(dd, J = 4,2 Hz, 1H), 5.43 (s, 2H), 2.45 (s, 3H). 
10 Anal. Calcd. for C^HuNjC^S 1/10 H 2 0: C, 56.15; H,3.63; N, 9.35. Found: C, 56.29; 
H, 3.83; N ? 8.96. 
EXAMPLE 31 

l-(4-(Methvlsulfonvnphenvl1^ 
lH-pvrazole 

15 The title compound was prepared according to the procedure of Example 30 

(step 4) using (4-methylsulfonyl)hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride, 
mp: 174-176 °C. 

1H-NMR (CDCI3) 8: 7.95 (d, J = 9 Hz, 2H), 7.70 (d, J = 8 Hz, 1H), 7.58 (d, J= 9 Hz, 
20 2H), 7.53 (d,7= 2 Hz, 1H), 7.19 (s, 1H), 7.04 (dd, J= 8, 2 Hz, 1H), 6.80 (s, 1H), 6.64 
(d, J = 4 Hz, 1H), 6.53 (dd, J = 4,2 Hz, 1H) ? 3.06 (s, 3H), 2.49 (s, 3H). 
Anal. Calcd. for C22H17N2O3F3S: C, 59.19; H,3.84; N, 6.27. Found: C, 58.90; H, 4.17; 
N, 6.44. 
EXAMPLE 32 

25 3 ^4-G-Thiepvnphenvll-4-[4-(methvlsu lfonvnphenvl)-2^5m-furanone 

4-O-Thienvnpheny lacetic acid (step 1) 

A mixture of 4-bromophenylacetic acid (1.08 g, 5 mmol), 3-thiopheneboronic 
acid (0.7 g, 5.5 mmol), NaHC0 3 (1.68 g, 20 mmol), and 
dichlorobis(triphenylphosphine)palladium (0.35 g, 0.5 mmol) in DME-water (21 mL-7 
30 mL) was heated at reflux temperature for 2 hours under nitrogen. After cooling, the 
reaction mixture was partitioned between Et 2 0 (80 mL) and saturated aqueous NaHC0 3 
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(30 mL). The organic layer was washed with saturated aqueous NaHCCh (30 mL) 
again. The combined aqueous layer was acidified with 2N HC1 solution and the whole 
extracted with CH2CI2 (50 mL x 3). The combined organic layer was washed with 
brine, dried over MgS0 4 , and concentrated in vacuo. The residue was purified by 
5 flash chromatography (SiCh) eluting with ethyl acetate/hexane (1/1) to give the subtitle 
compound (0.56 g, 5 1 % yield). 

'H-NMR (CDCI3) 8: 7.56 (d, J= 8.2 Hz, 2H), 7.44 (dd ? J = 2.6, 1.8 Hz, 1H), 7.38 (d, J 
= 2.6 Hz, 1H), 7.38 (d, J= 1.8 Hz, 1H), 7.32 (d, J = 8.2 Hz, 2H), 3.68 (s, 2H). 

2- Bromo- 1 -[4-( methvtsulfonvnphenvljethanone 

10 To a stirred solution of 4-(methylthio)acetophenone (5 g, 30 mrnol) in CH2CI2 

(60 mL) was added m-chloroperbenzoic acid (70 % purity, 10.35 g, 60 mmol) in a 
portionwise at 0 °C. After stirring for 2 hours, the mixture was poured into saturated 
aqueous NaHC0 3 (100 mL). The whole was extracted with CH 2 C1 2 (100 mL x 3), the 
combined organic layer washed with water, brine, dried over MgSC>4, and concentrated 

15 in vacuo. The residue was purified by flash chromatography (SiC^) eluting with ethyl 
acetate/hexane (1/1) to give 4-(methylsulfonyl)acetophenone (4.86 g, 82 % yield). 
'H-NMR (CDCI3) 6: 8.14 (d, J = 8.6 Hz, 2H), 8.05 (d, J = 8.6 Hz, 2H), 3.09 (s, 3H), 
2.68 (s, 3H). 

To a solution of 4-(methylsulfonyl)acetophenone (4.85 g, 24.5 mmol) in CHCI3 
20 (70 mL) was added aluminum chloride (1 mg) and bromine (1.1 mL) in CHCI3 (8.5 mL) 
dropwise. The mixture was stirred overnight, and poured into water. The whole was 
extracted with ethyl acetate (50 mL x 2), the combined organic layer was dried over 
MgS0 4 , and concentrated in vacuo. The resulting residue was recrystallized from 
ethyl acetate/hexane (1/1) to give the subtide compound (5.28 g, 78 % yield). 
25 'H-NMR (CDCI3) 5: 8.21-8.14 (m, 2H), 8.1 1-8.05 (m, 2H), 4.46 (s, 2H), 3.12 (s, 3H). 

3- [4-(3-Thienynphenvll-4-r4-fmethvlsulfonvnphenvl]-2-f 5HVfuranone fstep 2) 

To a suspension of 2-bromo-l-[4-(methylsulfonyl)phenyl]ethanone (0.27 g, 1 
mmol) and 4-(3-thienyl)phenylacetic acid (0.19 g, 0.9 mmol) in acetonitrile (5 mL) was 
added Et 3 N (0.33 mL) at 0 °C under nitrogen. After stirring for 20 minutes at room 
30 temperature, the mixture was chilled in ice bath. DBU (0.29 mL) was added to the 
mixture, and stirred for 20 minutes at 0 °C. To the mixture was added IN HC1 
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solution (8 mL) and ice-water (10 mL), and the mixture was stirred for 2 minutes. The 
whole was extracted with CH2CI2 (50 mL x 3), the combined organic layer washed with 
brine, dried over MgS(>4, and concentrated in vacuo. The residue was purified by 
flash chromatography eluting with ethyl acetate/hexane (1/1) followed by 
5 recrystallization from ethyl acetate/hexane to provide the title compound (0.15 g, 39 % 
yield). 

mp : 220-222 °C 

'H-NMR (CDCI3) 8: 7.95 (d, J = 8.6Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 
8.6Hz, 2H), 7.51 (dd, J= 2.6, 1.6 Hz, 1H), 7.44 (d, J= 8.4 Hz, 2H), 7.40 (d, J = 2.6 Hz, 
10 1H), 7.39 (d, J= 1.6 Hz, 1H), 5.20 (s, 2H), 3.08 (s, 3H). 

Anal. Calcd. for C21H16O4S2: C, 63.62; H, 4.07. Found: C, 63.48; H, 4.33. 
MS (ESI): 395 (M-l) 
EXAMPLE 33 

3- [4-r2-Thienvnpb envl) -4-f4-fmethvlsulfon vnphenvll-2-(5HVfuranone 

15 4-(2-Thienvl1phenvlacetic acid 

The subtitle compound was prepared according to the procedure of Example 32 
using 2-thiopheneboronic acid instead of 3-thiopheneboronic acid in step 1 . 
1 H-NMR (CDClj) 8: 7.56 (d, J= 8.2 Hz, 2H), 7.29-7.25 (m, 4H), 7.06 (dd, J = 5.1, 3.6 

Hz, 1H),3.64 (s, 2H). 
20 3-f4-r2-Thienvnphenvl1-4-f4-(methvls ulfonvUDhenvn-2-r5HVfuranone 

The title compound was prepared according to the procedure of Example 32 

using 4-(2-thienyl)phenylacetic acid instead of 4-(3-thienyl)phenylacetic acid in step 2. 

mp: 198-201°C 

'H-NMR (CDC1 3 ) 8: 7.95 (d, J = 8.6 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.6 
25 Hz, 2H), 7.43 (<L J= 8.4 Hz, 2H), 7.37 (dd, J= 3.6, 1.2 Hz, 1H), 7.33 (dd, J = 5.1, 1.2 
Hz, 1H), 7.10 (dd,./ = 5.1, 3.6 Hz, 1H), 5.20 (s, 2H), 3.09 (s, 3H). 
Anal. Calcd. for C 2 |H,60 4 S2 0.2H 2 O: C, 63.04; H, 4.13. Found: C, 63.01; H, 4.31. 
MS (ESI): 395 (M-l) 
EXAMPLE 34 

30 3-f4-f3-Furvl)phenvl]-4-f4-rmethvlsulfonvnphen Yl1-2-^5fTt-furan ne 

4- f 3-FuryDphenvlacetic acid 
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The subtitle compound was prepared according to the procedure of Example 32 
using 3-furanboronic acid instead of 3-thiopheneboronic acid in step 1 . 
'H-NMR (CDC1 3 ) 5: 7.70 (br.s, 1H), 7.46 (t, J = 1.6 Hz ? 1H), 7.42 (d, J = 8.1 Hz, 2H), 

7.27 (d, J = 8.1 Hz, 2H), 6.94 (br.s, 1H), 3.63 (s, 2H). 
5 3-[4-f3-Furvnphenvl>4-r4-rmethvlsulfonvnphenvl- 2-(SHVfuranone 

The title compound was prepared according to the procedure of Example 32 
using 4-(3-fiiryl)phenylacetic acid instead of 4-(3-thienyl)phenylacetic acid in step 2. 
mp : 188-190°C 

'H-NMR (CDCI3) 8: 7.94 (d, J = 8.7Hz, 2H), 7.77 (dd, J = 1.5, 1.0Hz, 1H), 7.58-7.48 
10 (m, 5H), 7.42 (d, J = 8.6 Hz, 2H), 6.71 (dd, J = 2.0, 1.0 Hz, 1H), 5.19 (s, 2H), 3.08 (s, 
3H). 

Anal. Calcd. for C 2 iHi 6 0 5 S 0.4H 2 O: C ? 65.07; H. 4.37. Found: C, 65.01; H, 4.58. 

MS (ESI) : 379 (M-l) 

EXAMPLE 35 
15 5-(3-Fluoro-4-(methvlsulfnnvl^ 

3-Fluoro-4-fmethvlthio^benzal dehvde (Step I) 

A mixture of 3,4-difluorobenzaldehyde (4.26 g, 30 mmol) and sodium 

thiomethoxide (2.1 g, 30 mmol) in DMF (40 mL) was heated at 90 °C for 1 hour. 

After cooling, 2N aqueous HC1 was added to the mixture. The whole was extracted 
20 with Et 2 0 (70 mL x 3), the combined organic layer washed with water, brine, dried over 

MgS0 4 , and concentrated in vacuo. The residue was purified by flash chromatography 

on silica gel eluting with ethyl acetate/hexane (1/10) to provide the subtitle compound 

(3.1 g, 61 % yield) as a colorless oil. 

'H-NMR (CDCI3) 8: 9.91 (d, J = 2.0 Hz, 1H), 7.63 (dd, J = 8.0, 1.6 Hz, 1H), 7.50 (dd, J 

25 = 10, 1.6 Hz, 1H), 7.32 (t, 7- 7.7 Hz, 1H), 2.54 (s, 3H). 

l-[3-Fluoro-4-fmet h vlsulfonvnphenvllDentan e-L4-dione (Step 2) 

To a stirred solution of 3-fluoro-4-(methylthio)benzaldehyde (3.04 g, 17.9 

mmol) in ethanol (12 mL) was added methyl vinyl ketone (1.3 mL, 15.5 mmol), 3- 

benzyl-5-(2-hydroxyethyl)-4-methylthiazolium chloride (0.84 g, 3.1 mmol), and Et 3 N 
30 (4.32 mL, 31 mmol) at room temperature. After stirring for 2 hours, volatiles were 

removed by evaporation. The residue was taken up with ethyl acetate (200 mL), and 
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washed with water (120 mL), dil. aqueous HC1 (120 mL), water (120 mL), brine (120 
mL), dried over MgS04, and concentrated in vacuo: The resulting crude residue was 
purified by flash chromatography on silica gel eluting with ethyl acetate/hexane (1/2) to 
provide l-[3-fluoro-4-(methylthio)phenyl]pentane-l,4-dione (2.7 g, 73 % yield). 

5 To a stirred suspension of l-[3-fluoro-4-(methylthio)phenyl]pentane-l,4-dione (2.7 g, 
1 1.25 mmol) in methanol (50 mL) was added Oxone (14.14 g, 23 mmol) in water (50 
mL) at room temperature. After stirring for 5 hours, the mixture was diluted with 
water. The whole was extracted with CH 2 C1 2 (50 mL x 4), the combined organic layer 
washed with brine, dried over MgS0 4 , and evaporated in vacuo to give the subtitle 

10 compound (2.8 g, 66 % yield). 

'H-NMR (CDC1 3 ) 5: 8.09 (dd, J= 8.1, 6.6 Hz, 1H), 7.92 (dd, J= 8.1, 1.5 Hz, 1H), 7.81 
(dd, J= 10.4, 1.6 Hz, 1H), 3.25 (d, */ = 0.6 Hz, 3H) ; 3.28-3.20 (m, 2H), 3.00-2.91 (m, 
2H) ? 2.26 (s, 3H). 

1 -f4-Bromophenvn-2-f 3-fluoro-4-fmethylsulfonvnphenvl1o-methvl- IH-pvrrole (Step 
15 2) 

A mixture of l-[3-fluoro-4-(methylsulfonyl)phenyl]pentane-l,4-dione (2.8 g, 
10.3 mmol), 4-bromoaniline (2.12 g, 12.3 mmol), and p-toluenesulfonic acid (150 mg) 
in toluene (250 mL) was heated at reflux temperature using Dean-Stark apparatus. 
After cooling down, volatiles were removed by evaporation. The residue was purified 
20 by flash chromatography on silica gel eluting with ethyl acetate/hexane (1/5) to give the 
subtitle compound (4 g, 95 % yield). 

5-[3-Fluoro-4-(methv1sulfonvtt^^^ (Step 
4} 

To a stirred suspension of l-(4-bromophenyl)-2-[3-fluoro-4- 
25 (methylsulfonyl)phenyl]-5-methyHH-pyrrole (0.41 g, 1 mmol), 2-fiiranboronic acid 
(0.14 g, 1.26 mmol), NaHC0 3 (0.19 g, 2.3 mmol) in DME-water (6 mL-2 mL) was 
added dichlorobis(triphenylphosphine) palladium (80 mg, 0.115 mmol) at room 
temperature under nitrogen. The mixture was heated at reflux temperature for 6 hours. 
After cooling, volatiles were removed by evaporation. The residue was purified by 
30 flash chromatography on silica gel eluting with ethyl acetate/hexane (1/2) to give the 
title compound (0.24 g, 61 % yield). 
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mp: 179-1 82°C 

'H-NMR (CDCIj) 6: 7.73 (d, J = 8.3Hz, 2H), 7.65 (t, J- 8.1 Hz, 1 H), 7.5 1 (br. s, 1H), 
7. 1 7 (d, J = 8.3 Hz, 2H), 6.95 (d, J = 8.4 Hz, 1 H), 6.89 (d,J= 12 Hz, 1 H), 6.73 (d, J = 
3.3 Hz, 1H), 6.55 (d, J= 3.3 Hz, 1H), 6.52 (br.s, 1H), 6.14 (d,J= 3.6 Hz, 1H), 3.15 (s, 
5 3H),2.15(s,3H). 

Anal. Calcd. for CizH^FNOjS: C, 66.82; H, 4.59; N, 3.54. Found: C, 66.73; H, 4.82; 
N, 3.32. 
EXAMPLE 36 

5-[3-Fluoro-4-rmethylsulfonvl)phenyl]-l-[4-f3-furvnphenyll-2-methyl-lH-pvrrole 
10 The title compound was prepared according to the procedure of Example 35 

using 3-furanboronic acid instead of 2-furanboronic acid in step 4. 
mp: 147-1 50°C 

'H-NMR (CDCI3) 5: 7.79 (s, 1H), 7.66 (t,J= 8.0 Hz, 1H), 7.55 (d,7= 8.2Hz, 2H), 7.52 
(t,/= 1.5 Hz, 1H), 7,17 (d, 7=8.2 Hz, 2H), 6.95 (dd, .7=8.4, 1.5 Hz, 1H), 6.88(dd,J= 
15 11.9, 1.5 Hz, 1H), 6.73 (br. s, 1H), 6.55 (d, J= 3.6 Hz, 1H), 6.14 (d, J= 3.6 Hz, 1H), 
3.16 (s, 3H), 2.16(s, 3H). 

Anal. Calcd. for C22H18FNO3S: C, 66.82; H, 4.59; N, 3.54. Found: C, 66.83; H, 4.80; 
N, 3.26. 
EXAMPLE 37 

20 23-Dimethvl-l-(4-r3-furvnphenvll-5-[4Wmethvls ulfonvnDhenvH- lH-pvrrole 

1 .f4-rmethvlsulfonYnp henvl 1- 3 - methvl P entane - 1 - 4 - dione 

To a stirred solution of 4-(methylsulfonyl)benzaldehyde (1.84 g, 10 mmol) in 
ethanol (8 mL) was added 3-methyl-3-buten-2-one (0.8 g, 9.5 mmol), 3-benzyl-5-(2- 
hydroxyethyl)-4-methylthiazolium chloride (0.51 g, 1.9 mmol), and Et 3 N (2.65 mL, 19 

25 mmol) at room temperature. After stirring for 3 hours, volatiles were removed by 
evaporation. The residue was purified by flash chromatography on silica gel eluting 
with ethyl acetate/hexane (1/2) to provide the subtitle compound (0.1 1 g). 
'H-NMR(CDC1 3 )8: 8.13 (d,J= 8.2Hz, 2H), 8.03 (d, J= 8.2Hz, 2H), 3.57 (dd, J= 18.0, 
9.1 Hz, 1H), 3.34-3.21 (m, 1H), 3.08 (s, 3H), 2.90 (dd, J= 18.0, 4.1 Hz, 1H), 2.31 (s, 

30 3H), 1 .25 (d, J = 7.4 Hz, 3H). 

l-C4-BromophenVn-2.3-dimethvl-5 -r4-(methvlsulfonvnphenvn-lH-Dvrrole 
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A mixture of l-[4-(methylsulfonyl)phenyl]-3-methylpentane-l ,4-dione (110 mg, 
0.41 mmol), 4-bromoaniline (71 mg, 0.41 mmol), and p-toluenesulfonic acid (10 mg) in 
toluene (3 mL) was heated at reflux temperature using Dean-Stark apparatus. After 
cooling down, volatiles were removed by evaporation. The residue was purified by 
5 flash chromatography on silica gel eluting with ethyl acetate/hexane (1/3) to give the 
subtitle compound (1 10 mg, 67 % yield). 

'H-NMR (CDC1 3 ) 5: 7.68 (d, 7 = 8.4 Hz, 2H), 7.53 (d, J= 8.4 Hz, 2H), 7.14 (d, 7= 8.4 
Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 6.40 (s, 1H), 3.02 (s, 3H), 2.30 (s, 3H), 2.04 (s, 3H). 
2_3-Dimethvl-l -f4-( 3-fiirvnphenvn-5-f4-fmethvlsulfonvnphenylV 1 H-pyrrole 
10 The title compound was prepared according to the procedure of Example 35 

using 1 -(4-bromophenyl)-2,3-dimethyl-5-[4-(methylsulfonyl)phenyl]-l H-pyrrole instead 
of l-(4-bromophenyl)-2-[3-fluoro-4<methylsulfonyl)phenyl]-5-methyl-lH-pyrrole and 

3- furanboronic acid instead of 2-furanboronic acid in step 4. 
mp: 215-219 °C 

15 ! H-NMR (CDCI3) 5: 7.78 (t, 7 = 1.5 Hz, 1H), 7.65 (d, 7 = 8.6 Hz, 2H), 7.55-7.49 (m, 
3H), 7.19 (d, 7 = 8.6 Hz, 2H), 7.14 (d, 7 = 8.6 Hz, 2H), 6.72 (dd, 7= 1.5, 0.8 Hz, 1H), 
6.42 (s, 1H), 3.00 (s, 3H), 2.13 (s, 3H), 2.08 (s, 3H). 

Anal. Calcd. for C23H21NO3S 0.5H 2 O: C 68.98; H, 5.54; N, 3.50. Found: C, 69.89; H, 
5.48; N, 3.15. 
20 EXAMPLE 38 

5-[4-fMcthvlsulfonvnphenvll4-t4^3-fuiTnphenvl1-2-methvl-lH-pvr^ 
1 -rt-Bromophenvl^-methvU^ (Step 1) 

A mixture of l-[4-(methyIsulfonyl)phenyl]pentane-l,4-dione (3 g, 11.8 mmol), 

4- bromoaniline (2.03 g, 11.8 mmol), and p-toluenesulfonic acid (150 mg) in toluene 
25 (250 mL) was heated at reflux temperature using Dean-Stark apparatus. After cooling 

down, volatiles were removed by evaporation. The residue was purified by flash 
chromatography on silica gel eluting with ethyl acetate/hexane (1/3) to give the subtitle 
compound (2.5 g, 54 % yield). 

'H-NMR (CDCI3) 8: 7.70 (d, J= 8.4 Hz, 2H), 7.54 (d, J= 8.4 Hz, 2H), 7.17 (d, J = 8.4 
30 Hz, 2H), 7.04 (d, J= 8.4 Hz, 2H), 6.50 (d, 7= 3.5 Hz, 1H), 6.14 (d, J = 3.5 Hz, 1H), 
3.02 (s, 3H), 2.14 (s, 3H). 
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S-f4-nUethvlsulfonvnp hpnvn.1 -f4-G-farvn P henvl1-2-methvl-lH-pvrrole (Step 2) 

The title compound was prepared according to the procedure of Example 35 
using l-(4-bromophenyl)-2-me%l-5-[4-(methylsulfonyl)phenyl]-lH-pyrrole instead of 
1 -(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyl-lH-pyiTole and 3- 
5 furanboronic acid instead of 2-furanboronic acid in step 4. 
mp : 200-202 °C 

'H-NMR (CDCIj) 8: 7.78 (s, 1H), 7.66 (d, J= 8.4 Hz, 2H), 7.52 (m, 3H), 7.22 (d, J = 
8.4 Hz, 2H), 7 15 (d, /= 8.4 Hz, 2H), 6.72 (br.s, 1H), 6.52 (d, J= 3.6 Hz, 1H), 6.14 (d, 
J= 3.6 Hz, 1H), 2.99 (s, 3H), 2.17 (s, 3H). 
10 Anal. Calcd. for C22H19NO3S 0.2H 2 O: C, 69.34; H, 5. 13; N, 3.68. Found: C, 69.45; H, 
5.19; N, 3.44. 
EXAMPLE 39 

1.f4.r^.FurvlV-3-methvlphenvH-2-methvl-5-1 4-rmethvlsulfonvnphenvll-lH-pvrrole 

)-r4-Rromo.3-methylphenvn-2-rnethvl-5- f 4- rmethvisulfonvnphenvn-lH-pviTole 
15 The subtitle compound was prepared according to the procedure of Example 38 

using 4-bromo-3-methylaniline instead of 4-bromoaniline in step 1. 
'H-NMR (CDCIj) 5: 7.70 (d, J= 8.4 Hz, 2H), 7.55 (d, J = 8.4 Hz, 1H), 7.20 (d, J = 8.4 
Hz, 2H), 7.04 (d, J = 2.5 Hz, 1H), 6.85 (dd, J = 8.4, 2.5 Hz, 1H), 6.50 (d, J= 3.6 Hz, 
1H), 6.12 (d, 7= 3.6 Hz, 1H), 3.02 (s, 3H), 2.39 (s, 3H), 2.13 (s, 3H). 
20 1 -[4-n-Furvl)-3-methvlphenvp-2-methvl -5-f4-(methvlsulfonvnphenvll- 1 H-pyrrole 

The title compound was prepared according to the procedure of Example 35 
using l-(4-bromo-3-methylphenyl)-2-methyl-5-[4-(methylsulfonyl)phenyl]-lH-pyiTole 
instead of l-(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyl-lH- 
pyrrole and 3-furanboronic acid instead of 2-furanboronic acid in step 4. 
25 mp : 69-75 °C 

'H-NMR (CDCIj) 8: 7.68 (d,J- 8.4 Hz, 2H), 7.59 (br.s, 1H), 7.52 (t, 7= 1.6 Hz, 1H), 
7.36 (d, J = 8.1 Hz, 1H), 7.23 (d, J = 8.4 Hz, 2H), 7.06-6.97 (m, 2H), 6.63 (br.s, 1H), 
6.52 (d, J= 3.6 Hz, 1H), 6.13 (d, J= 3.6 Hz, 1H), 3.00 (s, 3H), 2.38 (s, 3H), 2.16 (s, 
3H). 

30 Anal. Calcd. for C 23 H 2 |NOjS 0.2H 2 O: C, 69.92; H, 5.46; N, 3.55. Found: C, 69.92; H, 
5.52; N, 3.30. 
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EXAMPLE 40 

l-l4-(2-Furyl)-3-inethylphenyll-2-methyl-5-[4-(methyIsulfonyi)phenyl)-lH-pyrrole 

1 .[4-f2-Furvn-3-methvlphenvn-2-methvl-5-f4- ( methvlsulfonynDhenvll- 1 H-ovrrole 

The title compound was prepared according to the procedure of Example 35 
5 using l-(4-bromo-3-methylphenyl)-2-methyl-5-[4-(methylsulfonyl)phenyl]-lH-pyrrole 
instead of 1 -(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyl- 1 H- 
pyrrole in step 4. 
mp: 160-162 °C 

'H-NMR (CDC1 3 ) 8: 7.75 (d, J= 8.9 Hz, 1H), 7.68 (d, J= 8.4 Hz, 2H), 7.54 (d, J= 1.8 
10 Hz, 1H), 7.23 (d, J = 8.4 Hz, 2H), 7.07-7.02 (m, 2H), 6.62 (d, J = 3.3 Hz, 1H), 6.60- 
6.50 (m, 2H), 6.13 (d, J = 3.6 Hz, 1H), 3.00 (s, 3H), 2.49 (s, 3H), 2.16 (s, 3H). 
Anal. Calcd. for C23H21NO3S 0.35H 2 O: C, 69.45; H, 5.50; N. 3.52. Found: C, 69.43; 
H, 5.44; N, 3.43. 
EXAMPLE 41 

15 l-[3-Chloro-4-(3-furyl)phenyl]-2-methyl-5-[4-(methybulfonyl)phenyl]-lH-pyrrole 

1 -M-Bromo-3-chlornphenvlV2-m ethvl-5-f4-r methvlsulfonvnphenvn-1 H-pyrrole 

The subtitle compound was prepared according to the procedure of Example 38 
using 4-bromo-3-chloroaniline instead of 4-bromoaniline in step 1. 
1 H-NMR (CDCI3) 5: 7.73 (d, 7= 8.4 Hz, 2H), 7.64 (d, 7= 8.4 Hz, 1H), 7.30 (d, J = 2.3 
20 Hz, 1H), 7.20 (d, J = 8.4 Hz, 2H), 6.91 (dd, J = 8.4, 2.5 Hz, 1H), 6.49 (d, J =3.6 Hz, 
1H), 6.13 (d, J= 3.6 Hz, 1H), 3.03 (s, 3H), 2.15 (s, 3H). 

1 -f3-Chloro-4-(3-fnrvnphenvn-2.methvl-5-r 4-f methvlsulfonvnphenvl]-! H-pvrrole 

The title compound was prepared according to the procedure of Example 35 
using l-(4-bromo-3-chlorophenyl>2-methyl-5-[4-(methylsulfonyl)phenyl]-lH-pynole 
25 instead of l-(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyl-lH- 
pyrrole and 3-furanboronic acid instead of 2-furanboronic acid in step 4. 
mp : 165-168°C 

'H-NMR (CDCI3) 8: 7.93 (br.s, 1H), 7.72 (d, J = 8.4 Hz, 2H), 7.53 (t, J = 1 .5 Hz, 1H), 
7.46 (d, J = 8.4 Hz, 1H), 7.31 (d, J= 2.2 Hz, 1H), 7.23 (d, 8.2 Hz, 2H), 7.05 (dd, J = 
30 8.2, 2.2 Hz, 1H), 6.77 (br.s, 1H), 6.51 (d, J = 3.8 Hz, 1H), 6.15 (d, J= 3.8 Hz, 1H), 3.02 
(s,3H),2.19(s,3H). 
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Anal. Calcd. for C 2 2HigClN0 3 S: C, 64.15; H, 4.40; N, 3.40. Found: C, 63.79; H, 4.54; 

N, 3.13. " 

EXAMPLE 42 

l-{3-Chloro^2-furvnphenyl|-2-methvl-5-|4-(methybulfonvnphenyl}-lH-pvrrole 
5 The title compound was prepared according to the procedure of Example 35 

using 1^4-bromo-3-chlorophenyl)-2-methyl-5-[4-(methylsulfonyl)phenyl]-lH-pyrrole 
instead of l-(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyM H- 
pyrrole in step 4. 
mp: 127-131 °C 

10 'H-NMR (CDC1 3 ) 5: 7.92 (d, J = 8.4 Hz, 1H), 7.72 (d, J = 8.4 Hz, 2H), 7.55 (d, /= 1 .8 

Hz, 1H), 7.30-7.20 (m, 4H), 7.10 (dd,7 = 8.9, 2.1 Hz, 1H), 6.59-6.54 (m, 1H), 6.50 (d, J 

= 3.5 Hz, 1H), 6.14 (d, 7= 3.6 Hz, 1H), 3.01 (s, 3H), 2.18 (s, 3H). 

Anal. Calcd. for CaHigClNOjS: C, 64.15; H, 4.40; N, 3.40. Found: C, 63.86; H, 4.56; 

N, 3.23. 
15 EXAMPLE 43 

l-f4-Biphenvn-2-methvl-5-t4-rmethvlsulfonyl>phenyll-lH-pyrrole 

The title compound was prepared according to the procedure of Example 36 

using 4-aminobiphenyl instead of 4-bromoaniline in step 1. 

mp: 150-1 52 °C 

20 'H-NMR (CDC1 3 ) 8: 7.70-7.62 (m, 6H), 7.50-7.35 (m, 3H), 7.26-7.21 (m, 4H), 6.53 (d, 
J= 3.6 Hz, 1H), 6.15 (d,y= 3.6 Hz, 1H), 3.00 (s, 3H), 2.19 (s, 3H). 
Anal. Calcd. for C24H21NO2S: 0.4 H 2 0 C, 73.03; H, 5.57; N, 3.55. Found: C, 73.20; H, 
5.50; N, 3.49. 
EXAMPLE 44 

25 l-f4-f2-Furvnphcnvll-2-methvl-S-f4-fmethvlsulfonv nphenvll-lH-pvrrole 

4-Q-Furvltaniline. ( step 1) 

To a suspension of 2-(4-nitrophenyl)furan (0.378 g, 2 mmol, prepared according 
to the method of Heterocycles, 1990, 31, 1951) in ethanol (20 mL) was heated to 70 °C 
and added stannous chloride dihydrate (2.26 g, 10 mmol) and the mixture was stirred 
30 for 2 hours. The reaction mixture was cooled to room temperature and poured into 
water (50 mL), the whole was extracted with ethyl acetate (30 mL x 2). The organic 
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layer was dried over Na 2 S0 4 , filtered through celite and concentrated to give the crude 
subtitle compound (0.35 g). 
MS (EI) : m/z 159 (M*) 

1- [4-(2-Furvnphenvl]-2-methv^^ (step 2) 

5 A mixture of l-[4-(methylsulfonyl)phenyl]pentene-l,4-dione (0.305 g, 1.2 

mmol prepared according to the method of J.MedChem., 1997, 40 , 1619), 4-(2- 
furyl)aniline (0.35 g, 2 mmol), and p-toluenesulfonic acid monohydrate (0.015 g) in 
toluene (40 mL) was heated at reflux temperature for 16 hours using Dean-Stark 
apparatus. After cooling, volatiles were removed by evaporation. The residue was 

10 purified by flash chromatography eluting with hexane/ethyl acetate (4/1). The resulting 
solid was recrystallized from CH 2 Cl 2 /hexane to give the title compound (0.1 1 g, 24.3 % 
yield ). 

mp: 145-147 °C 

'H-NMR (CDCb) 8:7.73-7.66 (m, 4H), 7.50 (d, J = 1 Hz r 1H), 7.24-7.15 (m, 4H), 6.71 
15 (d, J = 3 Hz, 1H), 6.53-6.50 (m, 2H), 6.14 (dd, 7- 1, 3 Hz, 1H), 3.00 (s, 3H), 2.17 (s, 
3H). 

Anal. Calcd. for C22H19NO3S: C,70.00; H, 5.07; N y 3.7L Found: C, 69,88; H, 5.18; N, 
3.32. 

MS (EI) : m/z 377 (M*) 

20 EXAMPLE 45 

2- Methvl 5-n^methvkulfonvnD henvlM44-(2-thienvnphenvlMH pyrrole 

4-r2*Thienvnaniline. ( step 1) 

The subtitle compound was prepared according to the procedure of Example 44 
(step 1) using 2-(4-nitrophenyl)thiophene (prepared according to the method of 
25 Heterocycles, 1990, 31 , 195 1). 
MS (EI): m/z 175 (M*) 

2-Methvl-5-[4^methvlsulfonvnphenvn-l-f4-(2-thienvnphenvl1-lH-pmole. (step 2) 
The title compound was prepared according to the procedure of Example 44 (step 2) 
using 4-(2-thienyl)aniline. 
30 mp: 185-186 °C 
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1 H-NMR (CDCb) 8:7.71-7.63 (m, 4H), 7.38-7.32 (m, 2H), 7.25-7.10 (m, 5H), 6.52 (d, J 
= 4 Hz, 1H), 6.15 (dd, J= 4, 1 Hz, 1H), 3.00 (s, 3H), 2.18 (s, 3H). 
Anal. Calcd. for C22Hi9NO2S2,0.1H2O: C66.84; H, 4.90; N,3.54. Found: C, 66.56; 
H,4.97;N, 3.65. 
5 MS (EI) : m/z 393 (M*) 
EXAMPLE 46 

2-Methvl-5-f4-rmethvlsulfnnvnphenvll-l-(4-f3-thi envnphenvll-lH-pvrrole 

2-Methvl-5-f4-fmethv1 sulfonynphenvll- 1 -f4-r3 -thienvnphenvll- 1 H-pvrrole. 

To a stirred solution of 2-methyl 5-[4-(methylsulfonyl)phenyl]-l-(4- 

10 bromophenyl)-lH-pyrrole (0.2 g, 0.51 mmol) in DME (6 mL) was added thiophene-3- 
boronic acid (0.079 g, 0.61 mmol), bis(triphenyIphosphine)palladium( II )chloride (0.04 
g, 0.06 mmol) and saturated NaHC03 solution (2 mL) at room temperature under 
nitrogen. The mixture was heated at reflux temperature for 6 hours, and cooled down 
to room temperature. The reaction mixture was filtered through celite, the filtrate was 

15 poured into water and the whole was extracted with ethyl acetate (10 mL x 3). The 
organic layer was washed with brine, dried over Na2S0 4 , and concentrated in vacuo. 
The residue was purified by flash chromatography eluting with hexane/ethyl acetate 
(4/1). The resulting solid was recrystallized from ethyl acetate/hexane to give the title 
compound (0.15 g, 75.0 % yield). 

20 mp: 187-1 88 °C 

'H-NMR (CDCb) 6:7.69-7.63 (m, 4H), 7.53-7.51 (m, 1H), 7.43 (d, J= 1 Hz, 1H), 7.42 
(s, 1H), 7.23 (d,J= 9 Hz, 2H), 7.18 (d, 7= 8 Hz, 2H), 6.53 (d, J= 3 Hz, 1H), 6.15 (dd, 
J= 4, 1 Hz, 1H), 3.00 (s, 3H), 2.18 (s, 3H). 

Anal. Calcd. for C22Hi9NO2S2,0.2H2O: C,66.54; H, 4.92; N,3.53. Found: C, 66.61; 
25 H,5.01;N,3.23. 

MS (EI) : m/z 393 (M*) 
EXAMPLE 47 

2-Methyl-5-[4-(methvlsulfonynphenvU-l-f4-(2-pyrrolyl)phenyll-lH-pyrrole 

The title compound was prepared according to the procedure of Example 46 
30 using (l-tert-butoxycarbonyl)pyrrole-2-boronic acid, instead of thiophene-3-boronic 
acid. 
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mp: 225-227 °C 

1 H-NMR (CDCb) 8:8.36 (bis, 1H), 7.66 (d, J= 9 Hz, 2H), 7.57 (d, J= 9 Hz, 2H), 7.24 
(d, J = 9 Hz, 2H), 7.16-7.14 (m, 1H), 7.12 (d, J= 8 Hz, 2H), 6.87 (dd, J= 5, 3 Hz, 1H), 
6.58-6.56 (m, 1H), 6.52 (d, J = 3 Hz, 1H), 6.13 (d, J = 4 Hz, 1H), 2.99 (s, 3H), 2.17 (s, 
5 3H). 

Anal. Calcd. for C22H2oN202S,1.2H20: C.66.38; H, 5.67; N.7.04. Found: C, 66.60; 

H.5.33; N,6.73. 

MS (EI) : m/z 376 (M*) 

EXAMPLE 48 

10 2-Methvl-S-f4^mcthvlsulfonvnphenvH- l-H4-n-tert-ButoxvcarboPvlV2- 
pyrrolyl]p henvl|-lH-pvrrole 

The title compound was prepared according to the procedure of Example 46 
using (l-tert-butoxycarbonyl)pyrrole-2-boronic acid, instead of thiophene-3-boronic 
acid. 

15 mp: 169-170 °C 

'H-NMR (CDCb) 8: 7.68 (d, J = 9 Hz, 2H), 7.41-7.37 (m, 3H), 7.24 (d, J = 9 Hz, 2H), 
7.14 (d,J= 9 Hz, 2H), 6.52 (d, J=4 Hz, 1H), 6.27-6.24 (m, 2H), 6.15 (d, J= 3 Hz, 1H), 
3.00 (s, 3H), 2.18 (s, 3H), 1.56 (s, 9H). 

Anal. Calcd. for C27H28N2O4S: C.68.04; H. 5.92; N,5.88. Found: C, 68.01; H.6.10; 
20 N,5.82. 

MS (EI): m/z 476 (M*) 
EXAMPLE 49 

2-Methvl-S-f4-rmethvbulfonvnphenvll-l-I4-r2-thiazoIvn phepvl|-lH-pvrrole 

2-Methvl -5-f4-(methvlsulfonvnphenvn- 1 2-thiazolvnphenviyi H-pvrrole. 

25 To a stirred solution of thiazole (0.072 g, 0.85 mmol) in anhydrous ether (2 mL) 

was added n-BuLi (0.58 mL, 1.61 M solution in hexane, 0.94 mmol) at -78 °C under 
nitrogen, the mixture was stirred for 30 minutes at -78 °C, and then zinc chloride ( 2.55 
mL, 1.0 M solution in ether, 2.55 mmol) was added at -78 °C, the mixture was stirred 
for 30 minutes at -78 °C. The reaction mixture was warmed to 0 °C, and added the 

30 solution of 2-methyl 5-[4-(methylsulfonyl)phenyl]- 1 -(4-bromophenyl)- 1 H-pyrrole (0.3 g, 
0.77 mmol) in THF (5 mL), tetraJds(triphenylphosphine)palladium (0) (0.088 g, 0.08 
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mmol). The reaction mixture was heated at reflux temperature for 19 hours, and 
cooled down to room temperature. The reaction mixture was filtered through celite, 
the filtrate was poured into water and the whole was extracted with ethyl acetate (20 mL 
x 3). The organic layer was washed with brine, dried over Na2S0 4 , and concentrated 
5 in vacuo. The residue was purified by flash chromatography eluting with hexane/ethyl 
acetate (2/1). The resulting solid was recrystallized from CH 2 Cl2/hexane to give the 
title compound (0.040 g, 1 3.2 % yield), 
mp: 190-191 °C 

l H-NMR (CDC1 3 ) 5: 8.03 (d, J = 9 Hz, 2H), 7.90 (d, J = 3 Hz, 1 H), 7.69 (d, J = 9 Hz, 
10 2H), 7.39 (d, J= 3 Hz, 1H), 7.25-7.21 (m, 4H), 6.53 (d, 7= 4 Hz, 1H), 6.16 (dd,J= 4, 1 
Hz, 1H), 3.00 (s, 3H), 2.19 (s, 3H). 

Anal. Calcd. for C21H18N2O2S2 0.6H 2 O: C, 62.23: HA77; K6.91. Found: C62.01; H, 

4.70; N,6.78. 

MS (EI):m/z395 (M + +l) 

15 EXAMPLE 50 

2-Methvl-5-f4-rmethvlsulfonvnphenvll-4-|4-(2-thienvnphenvlloxazole 

2-Methvl-5-[4-fmethvlsulfonvnphenvl14-r4-( 2-thienvnphenvnoxazole. 

To a stirred solution of 2-methyl-5-[4-(methylsulfonyl)phenyl]-4-(4- 

bromophenyl)-oxazole (0.314 g, 0.8 mmol) in DME (10 mL) was added thiophene-2- 

20 boronic acid (0.123 g,0.96 mmol), bis(triphenylphosphine)palladium( II )chloride (0.064 
g, 0.09 mmol) and saturated NaHC03 solution (3.2 mL) at room temperature under 
nitrogen. The mixture was heated at reflux temperature for 4.5 hours, and cooled 
down to room temperature. The reaction mixture was filtered through celite, the 
filtrate was poured into water and the whole was extracted with ethyl acetate (10 mL x 

25 3). The organic layer was washed with brine, dried over Na 2 SC>4, and concentrated in 
vacuo . The residue was purified by flash chromatography eluting with hexane/ethyl 
acetate (3/2). The resulting solid was recrystallized from ethyl acetate/hexane to give 
the title compound (0.225 g, 71.2 % yield), 
mp: 183-185 °C 
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l H-NMR (CDCb) 6: 7.92 ( d, J= 9 Hz, 2H), 7.81 (d, J= 9 Hz, 2H), 7.68-7.61 (m, 4H), 
7.38 ( dd, J = 4, 1 Hz, 1H), 7.32 (dd, J= 5, 1 Hz, 1H), 7.1 1 (dd, J = 4, 5 Hz, 1H), 3.09 
(s, 3H), 2.60 (s, 3H). 

Anal. Calcd. for C21H17NO3S2, 0.2HzO : C, 63.20 ;H, 4.39 ;N, 3.51. Found : C, 63.22; 
5 H, 4.36 ;N, 3.21. 

MS (EI) : m/z 395 (M*) 
EXAMPLE 51 

4-[4-f2-Furvnphepyll-2-methvl-5-[4-fmethv lsulfonvnphenvlloxazole 

The title compound was prepared according to the procedure of Example 50 
1 0 using furan-2-boronic acid, instead of thiophene-2-boronic acid, 
mp: 143-144 °C 

'H-NMR (CDClj) 5:7.91 (d, J= 9 Hz, 2H), 7.80 (d. J= 9 Hz, 2H), 7.72 (d, J= 9 Hz, 
2H), 7.63 (d, J = 9 Hz, 2H), 7.50 (dd, J= 2, 0.7 Hz, 1H), 6.72 (dd, 7=3, 0.7 Hz, 1H), 
6.50 (dd, J - 3, 2 Hz, 1H), 3.08 (s, 3H), 2.59 (s, 3H) . 
15 Anal. Calcd. for C21H17NO4S O.2H2O : C, 65.85 ;H, 4.58 ;N, 3.66. Found : C, 65.76; 
H, 4.61 ;N, 3.53. 
MS (EI) : m/z 379 (M+) 
EXAMPLE 52 

1-[4-f M^th vlsulfonvnphenvll-2-14-r2-thienvnn henvll-4-arifluoromethvl)-lH- 
20 imidazole 

^-[4-fMethvlsiilfnnvnphenvl1-4-r2-thienvnbenzene carhoximidamide.(steP 1) 

To a suspension of 4-(methylsulfonyl)aniline (0.428 g, 2.5 mmol) in toluene (15 
mL) at 0 °C was added over 5 minutes trimethylaluminum (3.83 mL, 0.98 M solution 
in hexane, 3.75 mmol). The reaction mixture was warmed to room temperature and 

25 stirred for 3.5 hours. A solution of 2-(4-cyanophenyl)thiophene (0.926 g, 5 mmol, 
prepared according to the method of Heterocycles, 1990, 31, 1951) in toluene (10 mL) 
was added over 5 minutes and the reaction mixture heated to 70 °C. After 1 8.5 hours, 
the reaction mixture was cooled to room temperature and poured over a slurry of 
silicagel in chloroform-methanol (2:1, 150 mL). After filtration, the residue was 

30 washed with a mixture of CH 2 C1 2 - methanol (2:1, 75 mL). The combined filtrates 
were concentrated in vacuo ,and the resulting yellowish solid was washed with hexane - 
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ether (2:1, 100 mL) to give the subtitle compound (0.71 1 g). 
MS(EI):m/z356(M*) 
4-Hvdroxv-l-[4-(methvlsulfo^^ 
4.5-dihvdro- 1 H-imidazole. (step 2) 

5 To a mixture of ^[4-(methylsulfonyl)phenyl]-4-(2- 

thienyl)benzenecarboximidamide (0.7 g, 1.96 mmol) and sodium bicarbonate (0.33 g, 
3.93 mmol) in 2-propanol (30 mL) was added 3-bromo-l,l,l-trifluoroacetone (0.449 g, 
2.35 mmol ). After the reaction mixture was heated to 80 °C for 21 hours, the solvent 
was removed. The residue was redissolved in CH2CI2 (50 mL) and washed with water 

10 (30 mL x 2). The organic fractions were combined, dried over Na 2 SC>4, filtered, and 
concentrated in vacuo . The crude mixture was purified by flash chromatography 
eluting with hexane/ethyl acetate (2/1) to give the subtitle compound (0.351 g, 30.1 % 
yield,via 2 steps). 

'H-NMR (DMSO d6) d :7.80-7.74 (m, 4H), 7.64 (d, J = 4 Hz, 2H), 7.53 (d, 7= 9 Hz f 
15 2H), 7.43 (s, 1H), 7.19-7.16 (m, 1H), 7.1 1 (d, J= 9 Hz, 2H), 4.51 (d,J= 12 Hz, 1H), 
3.97 (d,y= 12 Hz, 1H), 3.17 (s, 3H). 
MS(EI):m/z466(M + ) 
l^Methyl^fo^^ 
imidazole. (step 3) 

20 A mixture of 4-hydroxy- 1 -[4-(methy lsulfony l)phenyl]-2-[4-(2-thienyl)pheny l]-4- 

(trifluoromethyl)-4,5-dihydro-lH-imidazole (0.345 g, 0.74 mmol) and p-toluenesulfonic 
acid monohydrate (0.035 g) in toluene (40 mL) was heated to reflux for 7 hours. The 
reaction mixture was cooled and the solvent removed under reduced pressure. The 
crude residue was redissolved in CH2CI2 (50 mL) and the whole washed with water, 

25 aqueous NaHC03 (30 mL), and brine. After dried over Na2S0 4 , and concentration in 
vacuo. The crude mixture was purified by flash chromatography eluting with 
hexane/ethyl acetate (2/1). The resulting solid was recrystallized from ethyl acetate - 
hexane to give the title compound (0.212 g, 63.9 % yield), 
mp: 95-97 °C 

30 ^-NMR (CDCI3) 8: 8.05 (d, J = 9 Hz, 2H), 7.56 (d, J = 9 Hz, 2H), 7.54-7.53(m, 1H), 
7.48 (d, J = 9 Hz, 2H), 7.38 (d, J = 9 Hz, 2H), 7.36-7.31 (m, 2H), 7.09 (dd, J - 5, 4 
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Hz, lH),3.13(s, 3H). 

Anal.Calcd.for.C2iHisF3N202S2 : C, 56.24; H, 3.37; N, 6.25. Found: C, 56.15; H, 3.73; 
N, 6.00. 

MS (EI):m/z448(M + ) 

5 EXAMPLE 53 

2-(4-r2-FurvnDhenYll-1-[4-fmethvlsulfonvnDhenvH-4-(trifluoromethvn-lH- 

imidazole 

^[4-(Methylsulfonvl)pbenvn-4-f2-furvl^benzene carboximidamide. (step 1) 

The subtitle compound was prepared according to the procedure of Example 52 
10 (step 1) using 2-(4-cyanophenyl)furan (prepared according to the method of 
Heterocycles, 1990,3/, 1951). 
MS(EI):m/z339(M + -l) 

4.Hvdrnxv-l.f4.fmethvlsulfonvnDhenvn-2.f4-(2 -furvnphenvn-4-(trifluoromethvn-4.5- 
dihydro- 1 H-imidazole.( step 2) 
15 The subtitle compound was prepared according to the procedure of Example 52 

(step 2) using AT-[4^Memylsdfonyl)phenyl]-4K2-furyl)benzenecarboximidamide. 
MS(EI):m/z450(M + ) 

2.^4-f2-Furynphenvll-l-r4-rmemvlsulfnnvnphenvl) -4-ftrifluoromethvn-lH- 
imidazole. fstep 3) 

20 The title compound was prepared according to the procedure of Example 52 

(step 3) using 4-hydroxy-l-[4-(methylsulfonyl)phenyl]-2-[4K2-furyl)phenyl]-4- 
(trifluoromethyl)-4»5-dihydro- 1 H-imidazole. 
mp: 82-84 °C 

'H-NMR (CDCb) 8: 8.04 (d, J = 9 Hz, 2H), 7.61 (d, J= 8 Hz, 2H), 7.53-7.45 (m, 4H), 
25 7.38 (d,J = 8 Hz, 2H), 6.71 (d,J= 3 Hz, 1H), 6.49 (m, 1H), 3.12 (s, 3H). 

Anal.Calcd.for.C2iHi5F3N203S, 0.5 H2O: C, 57.14; H, 3.65; N, 6.35. Found: C, 57.23; 
H,3.89;N, 6.13. 
MS(EI):m/z432 (NO 
EXAMPLE 54 

30 2-f4-f2-Furvl>phenvlH-' ncth Y | - 1 - f4 - slllfamovl P hcnvn ' 1H ' pvrrole 

4-Sulfamovl-AA-f4-f2-rurv l)hen7vlidenelaniline. (step 1) 
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A mixture of 2-(4-formylphenyl)furan (0.335 g, 1 .95 mmol, prepared according 
to the method of Heterocycles, 1990, 31, 1951), sulfanilamide (0.336 g, 1.95 mmol) in 
ethanol (8 mL) was heated at reflux temperature for 2.5 hour. After cooling to room 
temperature, the crystals which collected by filtration and washed with ethanol to give 
the subtitle compound (0.378 g). 

'H-NMR (DMSO-d 6 ) 8: 8.65 (s, 1H), 8.01 (d, J = 8 Hz, 2H), 7.89-7.84 (m, 5H), 7.42- 
7.34 (m, 4H), 7.15 (d, J= 3 Hz, 1H), 6.67 (dd,J= 3, 2 Hz, 1H). 
a .4-Sulfamovlanilino- a -f4-(2-furvl)phenvnacetnitrile. (step 2) 

To a suspension of 4-sulfamoyl-AT-[4-(2-furyl)benzyHdene]aniline (0.37 g, 1.13 
mmol) in anhydrous THF (5 mL) at 0 °C was added trimethylsilyl cyanide (0.135 g, 
1.36 mmol),zinc chloride (1.36 mL, 1.0 M solution in ether, 1.36 mmol). The 
temperature of the reaction mixture was then allowed to return to room temperature, and 
the mixture was stirred overnight. The reaction mixture was poured into water and the 
whole was extracted with ethyl acetate (20 mL x 2). The organic layer was washed 
1 5 with brine, dried over Na 2 S0 4 , and concentrated to give the subtitle compound (0.288 g). 
1 H-NMR (DMSO-d 6 ) 6: 7.84-7.78 (m, 3H), 7.65-7.60 (m, 4H), 7.39 (d, 7 = 9 Hz, 1H), 
7.04-7.01 (m, 3H), 6.91 (d,J = 9 Hz, 2H), 6.62 (dd, J = 3, 2 Hz, 1H), 6.16 (d, 7= 9 Hz, 
1H). 

MS (EI) :m/z353 (M + ) 
20 2-[4-r2-Furvnphenvll-4-me t hyl-1-<'4-sulfamovlphenvn-lH-pyrrole. (step 3) 

To a suspension of a -4-sulfamoylanilino- a -[4-(2-furyl)phenyl]acetnitrile 

(0.28 g, 0.79 mmol) in anhydrous THF (3 mL) at -70 °C was added methacrolein (0.061 

g, 0.87 mmol), and then dropwise lithium bis(trimethylsilyl)amide (0.83 mL, 1.0 M 

solution in hexane, 0.83 mmol). The reaction mixture was stirred at -60 °C to -65 °C 

25 for 1 hour, and then the temperature of the reaction mixture was allowed to return to 

room temperature, and the mixture was stirred for a further 2 hours. The reaction 

mixture was added a saturated aqueous solution of NHCl (10 mL) and the whole was 

extracted with ethyl acetate (10 mL x 2). The organic layer was washed with water, 

dried over Na 2 S0 4 , and concentrated in vacuo. The residue was redissolved in toluene 

(5 mL) and heated at reflux temperature for 1 hour. The reaction mixture was 

concentrated in vacuo. The residue was purified by thin-layer chromatography eluting 
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with hexane/ethyl acetate (2/1) . The resulting solid was recrystallized from CH2CI2 - 
hexane to give the title compound (0.0 1 2 g, 5.6 % yield), 
mp: 153-155 °C 

'H-NMR (CDCb) 5: 7.85 (d, J = 9 Hz, 2H), 7.54 (d, J = 8 Hz, 2H), 7.45 (s, 1H), 7.26 (d, 
5 J = 9 Hz, 2H), 7. 1 2 (d, J = 8 Hz, 2H), 6.76 (s, 1 H), 6.62 (d, J = 3 Hz, 1 H), 6.46 (dd, J = 
3, 2 Hz, 1H), 6.34 (d, J= 2 Hz, 1H), 4.84 (brs, 2H), 2.19 (s, 3H). 
MS (EI) : m/z 378 (NT) 
EXAMPLE 55 

1.(4-n.Fnrvl^ P henvll-4-methvl-2-f4-fmethvl sulfonvnphenvH-lH-Dvrrole 

10 1 -[4-0-Furvnphenvn-4-methvl-2-f 4-f methvlsulfonvnphenvll- 1 H-pyrrole. 

To a stirred solution of l-(4-bromophenyl)-4-methyl-2-[4- 
(memylsulfonyl)phenyl]-l H-pyrrole (0.08 g, 0.2 mmol) in DME (2.5 mL)was added 
furan-3-boronic acid (0.027 g, 0.24 mmol), 

bis(triphenylphosphine)palladium( II )chloride (0.016 g, 0.02 mmol) and saturated 

15 NaHC03 solution (0.8 mL) at room temperature under nitrogen. The mixture was 
heated at reflux temperature for 4 hours, and cooled down to room temperature. The 
reaction mixture was filtered through celite, the filtrate was poured into water and the 
whole was extracted with ethyl acetate (10 mL x 3). The organic layer was washed 
with brine, dried over Na 2 S04, and concentrated in vacuo. The residue was purified by 

20 thin-layer chromatography eluting with hexane/ethyl acetate (3/1). The resulting solid 
was recrystallized from CH 2 C1 2 - hexane to give the title compound (0.01 g, 13.3 % 
yield). 

mp: 154- 156 °C 

'H-NMR (CDCI3) 5: 7.76-7.73 (m, 3H), 7.50-7.49 (m, 1H), 7.46 (d, J = 8 Hz, 2H), 7.29 
25 (d, J = 9 Hz, 2H), 7.13 (d, J = 9 Hz, 2H), 6.80 (s, 1H), 6.70 (s, 1H), 6.43 (d, J = 1 Hz, 
1H), 3.03 (s,3H), 2.19 (s, 3H). 

Anal.Calcd.for.C22Hi9N03S: C, 70.00; H, 5.07; N, 3.71. Found: C,69.72; H, 5.39; N, 
3.51. 

MS (EI): m/z 377 (M*) 

30 EXAMPLE 56 

2-(4-r3-FurvnphenvM-4-methvl-1-i4-rmethvlsulfonvnphenvH-lH-pvrrole 
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The title compound was prepared according to the procedure of Example 55 
using 2-(4-bromophenyl)-4-methyl- 1 -[4-(methylsulfonyl)phenyl]- 1 H-pyrrole. 
mp: 193-195 °C 

'H-NMR (CDCI3) 8: 7.87 (d, J = 9 Hz, 2H), 7.72 (s, 1H), 7.47 (s, 1H), 7.37 (d,J = 8 Hz, 
5 2H), 7.3 1 (d, J= 9 Hz, 2H), 7.1 1 (d, J= 8 Hz, 2H), 6.77 (m, 1H), 6.68 (m, 1H), 6.35 (m, 
lH),3.08(s, 3H), 2.19 (s,3H). 

Anal.Calcd.for.C22Hi9NO3S,1.0H2O: C, 66.82; H, 5.35; N, 3.54. Found: C,66.65; H, 

5.18; N, 3.60. 

MS (EI) : m/z 377 (M+) 

10 EXAMPLE 57 

2-Ri ph envl-4-methyl-1 -f4-rmethvlsulfonvnDhen vll-1 H-pyrrole 

The title compound was prepared according to the procedure of Example 55 

using 2-(4-bromopheny l)-4-methyl- 1 -[4-(methylsulfonyl)phenyl]- 1 H-pyrrole, and 

phenylboronic acid, instead of furan-3-boronic acid. 

1 5 'H-NMR (CDCb) 5: 7.88 (d, J = 9 Hz, 2H), 7.58 (d, J = 8 Hz, 2H), 7.49 (d, J = 8 Hz, 

2H), 7.46-7.40 (m, 2H), 7.36-7.31 (m, 3H), 7.17 (d, J= 8 Hz, 2H), 6.78 (s, 1H), 6.37 (d, 

J= 2 Hz, 1H), 3.07 (s, 3H), 2.20 (s, 3H). 

MS (EI) : m/z 387 (M*) 

EXAMPLE 58 

20 1-[4-f2-Furvnphenvll-4-methvl-2-[4-fmethvlsulfo nvnphenvll-lH-Pvrrole 

l.[4-f2-Furvnphenvl1-4-methvl-2-f4-fmethv lsulfonvnphenvll-lH-pyrrole. 

To a stirred solution of l-(4-bromophenyl)-4-methyl-2-[4- 
(methylsulfonyl)phenyl]-l H-pyrrole (0.1 g, 0.26 mmol) in dioxane (5 mL) was added 2- 
(tributylstannyl)furan (0.118 g, 0.33 mmol), LiCl (0.027 g, 0.64 mmol), 

25 tetrakis(triphenylphosphine)palladium(0) (0.03 g, 0.026 mmol) at room temperature 
under nitrogen. The mixture was heated at reflux temperature for 0.5 hours. After 
cooling, volatiles were removed by evaporation. The residue was purified by flash 
chromatography eluting with hexane/ethyl acetate (4/1). The resulting solid was 
recrystallized from CH 2 Cl 2 /hexane to give the title compound (0.026 g, 26.5 % yield). 

30 mp:133-135 °C 

'H-NMR (CDCb) 8: 7.74 (d, J = 9 Hz, 2H), 7.64 (d, J = 9 Hz, 2H), 7.48 (dd, J = 2, 1 
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Hz, 1 H), 7.29 (d, J = 9 Hz, 2H), 7. 14 (d, J = 9 Hz, 2H), 6.80 (m, 1 H), 6.67 (d,J= 3 Hz, 
1H), 6.49 (dd, J = 3, 2 Hz, 1H), 6.43 (d, J= 2 Hz, 1H), 3.03 (s, 3H), 2.19 (s, 3H). 
Anal.Calcd.for.C22Hi9NO3S,0.8H2O: C, 67.43; H, 5.30; N, 3.57. Found: C,67.21; H, 

5.39;N,3.96. 
5 MS(EI):m/z377(M*) 
EXAMPLE 59 

2-t4-f2-Furyl)phcnvH-4-methYl-l-[4- rmethvlsulfonvnphenvll-lH-Pvrrole 

The title compound was prepared according to the procedure of Example 58 
using 2-(4-bromophenyl)-4-methyl- 1 -[4-(methylsulfonyl)pheny 1]- 1 H-pyrrole. 
10 mp: 193-194 °C 

'H-NMR (CDC1 3 ) 6: 7.87 (d, J = 9 Hz, 2H), 7.55 (d, J = 9 Hz, 2H), 7.45 (d, J = 2 Hz, 
1 H), 7.3 1 (d, J = 9 Hz, 2H), 7. 1 1 (d, J = 9 Hz, 2H). 6.77 (s, 1 H), 6.63 (d, J = 3 Hz, 1 H), 
6.45 (dd, J = 3, 2 Hz, 1H), 6.35 (d, J= 2 Hz, 1H), 3.07 (s, 3H), 2.19 (s, 3H). 
Anal.Calcd.for.C22Hi9N03S 1.2 H 2 0: C, 66.21; H, 5.40: N, 3.51. Found: C,66.08; H, 
15 5.01; N, 3.89. 

MS (EI) : m/z 377 (M*) 
EXAMPLE 60 

1-p-Flunrn-4-fmethYkiilfnnvnphc nvH-5.r4-r2-furvnphenvll-3-ftrifluoromethvl)- 
lH-pvrazole 

20 4.4.4-Trifluorn-1-f4-r2-furvnphenvnbut ane-1.3-dione. (step H 

To a stirred solution of 4,4,4-trifluoro-l-(4-bromophenyl)butane-l,3-dione (1 g, 
3.39 mmol, prepared according to the method of J.MedChem. , 1997, 40, 1 347) in DME 
(40 mL) was added furan-2-boronic acid (0.455 g, 4.07 mmol), bis(triphenylphosphine) 
palladium(II)chloride (0.271 g, 0.386 mmol) and saturated NaHC03 solution (12 mL) at 

25 room temperature under nitrogen. The mixture was heated at reflux temperature for 5 
hours, and cooled down to room temperature. The reaction mixture was filtered 
through celite, the filtrate was poured into water and the whole was extracted with ethyl 
acetate (30 mL x 3). The organic layer was washed with brine, dried over sodium 
sulfate, and concentrated in vacuo . The residue was purified by flash chromatography 

30 eluting with hexane / ethyl acetate (3 / 1) to give the subtitle compound (0.586 g, 
61.2% yield). 
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MS (EI):m/z282 (M*) 

l-[3-Fluoro^(methvlsdfonvnphenvn-5-[4-(2-furvnphenv 
pvrazole.(step 2) 

3-fluoro-4-(methylsulfonyl)phenyl]hydrazine hydrochloride (0.188 g, 0.78 
5 mmol) was added to a solution of 4,4,4-Trifluoro- 1 -[4-(2-furyl)pheny l]butane- 1 ,3-dione 
(0.2 g, 0.71 mmol) in EtOH (15 mL). The mixture was heated at reflux temperature 
for 17 hours and cooled down to room temperature. The reaction mixture was 
concentrated in vacuo, and the residue was taken up in ethyl acetate, washed with water 
and brine, dried over sodium sulfate, and concentrated in vacuo . The residue was 
10 purified by flash chromatography eluting with hexane / ethyl acetate (3/1). The 
resulting solid was recrystallized from ethyl acetate / hexane to give the title compound 
(0.185 g, 58.0% yield), 
mp: 129- 130 °C 

l H-NMR (CDCI3) 5: 7.92 (dd, J = 9, 8 Hz. 1H), 7.71 (d, J = 9 Hz, 2H), 7.52 (dd, J = 2, 
15 1 Hz, 1H), 7.42 (dd, J = 2, 10 Hz, 1H), 7.27 (d, J = 8 Hz, 2H), 7.23 (d, J=2 Hz, 1H), 
6.81 (s, 1H), 6.76 (d, J = 3 Hz, 1H), 6.52 (dd, J = 3, 2 Hz, 1H), 3.23 (s, 3H). 
Anal,Calcd.for.C2iHi4F4N2O3S,0.1 hexane: C, 56.34; H, 3.31; N, 6.14. Found: C, 56.34; 
H, 3.55; N, 5.79. 
MS (EI):m/z 450 (M*) 

20 3-Fluoro-4-(methylsulfonyl)phenylhydrazine hydrochloride was prepared as 

follows: 

3-Fluoro-4-fmethvlsulfonvnnitrobenzene 

A mixture of 3,4-difluoronitrobenzene (10 g, 62.9 mmol) and sodium 
methanesulfinate (8.3 g, 69.1 mmol) in DMSO (60 mL) was heated at 130 °C for 8 

25 hours. After cooling down to room temperature, the mixture was poured into ice- 
water. The whole was extracted with ethyl acetate (200 mL x 2), the combined 
organic layer washed with water (80 mL), brine (80 mL), dried over MgS0 4 , and 
concentrated in vacuo. The residue was crystallized from hexane and triturated 
withhexane to give the subtitle compound (10.2 g, 74 % yield). 

30 'H-NMR (CDCI3) 5: 8.25-8.10 (m, 3H), 3.29 (s, 3H). 
MS (EI):219(M + ). 



91 



WO 99/64415 



PCT/IB99/00970 



3-Fluoro-4-fmethY^»lfonvnaniline 

A mixture of 3-fluoro^K met hyl sul fo n yO nitrobenzeiie ( 8 g> 36 5 n™ 01 ), ir ° n 
powder (22 g, 394 mmol), and acetic acid (0.3 mL) in water (200 mL) was heated at 95 
°C for 3 hours. After cooling, insolubles were filtered off by Celite. The filtrate was 
5 extracted with ethyl acetate (200 mL x 2), the combined organic layer washed with 
water, brine, dried over MgS0 4 , and concentrated in vacuo. Chromatographic 
purification of the residue eluting with ethyl acetate/hexane (1/1) provided the subtitle 
compound (6.2 g, 90 % yield). 

'H-NMR^DClj) 5: 7.65 (t,J=8.2 Hz, 1H), 6.46 (dd, J=8.6, 2.3 Hz, 1H), 6.40 (dd,J 

10 = 12, 2.3 Hz, 1H), 4.37 (br.s, 2H), 3.15 (s, 3H). 

3-Fluoro-4-rmethvlsulfonvnphenvlhvdrazin e hydrochloride 

To a stirred suspension of 3-fluoro-4-(methylsulfonyl)aniline (8.1 g, 42.9 mmol) 
in 20 % aqueous HC1 (27 mL) was added dropwise a solution of sodium nitrite (3 g, 
43.5 mmol) in water (20 mL) at 0 °C. After stirring for 1 hour, the resulting 

15 suspension was added to a solution of sodium sulfite (13.5 g, 110 mmol) in water (60 
mL) and 20 % aqueous NaOH (3 mL) at 0-5 °C. Then the mixture was heated at 60-70 
°C for 2 hours, and cone. HC1 (3.5 mL) was added. The resulting mixture was heated 
for further 5 hours at 60 °C. After cooling down to room temperature, the mixture was 
made basic by Na2C0 3 . The whole was extracted with THF (150 mL x 3), the 

20 combined organic layer washed with brine (100 mL), dried over MgS0 4 , and 
concentarted in vacuo. The resulting solid was recrystallized from EtOH to give 3- 
fluoro-4-(methylsulfonyl)phenylhydrazine (5 g, 57 % yield). 

! H-NMR (CDC1 3 ) 6: 7.64 (t, 7- 8.7 Hz, 1H), 6.67(dd,J= 12.9, 2.2 Hz, 1H), 6.56 (dd, 
J= 8.7, 2.2 Hz, 1H), 5.85 (br.s, 1H), 3.72 (br.s, 2H), 3.15 (s, 3H). 
25 The solid (5 g) was dissolved in 10 % methanolic HC1 (30 mL), and volatiles were 
removed by evaporation. The residue was recrystallized from MeOH to give the title 
compound (4.66 g). 

'H-NMR (DMSO-d 6 ) 5: 10.65 (br.s), 9.42 (br.s, 1H), 7.70 (t, J= 8.2 Hz, 1H), 7.10-6.86 

(m, 2H),3.24(s, 3H). 
30 EXAMPLE 61 

l-[4-muoromethvlsulfnnvnphen 
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pyrazple 

[4-fFluoromethvlsulfonvnphenvnhvdrazine hydrochloride, (step 1) 

A mixture of 4-chlorophenyl fluoromethyl sulfone (1.97 g, 9.44 mmol, prepared 

according to the method of Ukrainskill KhimichesMll Zhurnal, 1972, 38, 1034) and 
5 hydrazine anhydrous (1 .84 g, 57.5 mmol) in DMF (30 mL) was heated to 120 °C for 16 

hours, and cooled down to room temperature. The reaction mixture was poured into 

water (150 mL) and the whole was extracted with ethyl acetate / hexane / ether (2/1/1, 

60 mL x 3). The organic layer was washed with brine, dried over sodium sulfate, and 

concentrated in vacuo. The resulting solid (1 .56 g, 7.64 mmol) was added HCl-MeOH 
10 reagent 10 (10 mL) at room temperature and stirred for 10 minutes. The mixture was 

concentrated in vacuo to give the subtitle compound (0.91 g, 49.4 % yield). 

MS(EI):m/z204(M + ) 

l-[44Fluoromethvlsulfonvl^ 

pvrazole.fstep 2) 

1 5 [4-(fiuoromethylsulfonyl)phenyl]hydrazine hydrochloride (0.48 1 g, 2 mmol) was 

added to a solution of 4,4,4-Trifluoro-l-[4-(2-furyl)phenyl]butane-l,3-dione (0.564 g, 2 
mmol) in EtOH (15 mL). The mixture was heated at reflux temperature for 4.5 hours 
and cooled down to room temperature. The reaction mixture was concentrated in 
vacuo, and the residue was taken up in ethyl acetate, washed with water and brine, dried 

20 over sodium sulfate, and concentrated in vacuo . The residue was purified by flash 
chromatography eluting with hexane / ethyl acetate (3/1). The resulting solid was 
recrystallized from methylene chloride / hexane to give the title compound (0.14 g, 
15.5% yield). 
mp:149-152 °C 

25 'H-NMR (CDCI3) 6: 7.97 (d, J = 9 Hz, 2H), 7.69 (d, J = 9 Hz, 2H), 7.61 (d, J = 9 Hz, 
2H),7.51 (<W=1 Hz,lH), 7.25(d,J=9Hz,2H), 6.82 (s, 1H), 6.74 (d, 7=3 Hz, 1H), 
6.51 (dd, J = 3, 2 Hz, 1H), 5.14 (d, 7 = 47 Hz, 2H). 

Anal.Calcd.for. C2iHuF4N2O3S,lH2O,0.1hexane: C, 54.20; H, 3.61; N, 5.91. Found: C, 
54.24; H,3.32; N, 5.55. 
30 MS(EI):m/z450(M + ) 

EXAMPLE 62 
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4-tS-[4-f2-FurvnDhenvl].4-cvano-l-t4-rmethvlsulf nvnph envlMH-pyrazole 

4-[5-[4-Bromoohenvl]-4-cvano- 1 -[4-( methvlsulfonvl^phenvl ]- 1 H-pvrazole. ( step 1 ) 

The subtitle compound was prepared according to the procedure of Example 1 
using 2-(4-Bromobenzoyl)-3-(dimethylamino)acrylonitrile (prepared according to the 
5 method of patent No.# DE 2330913) instead of 4,4,4-trifluoro-l-(4- 
bromophenyl)butane-l,3-dione in step 1. 

1H-NMR (CDC13) 8: 8.07 (s, 1H), 7.98 (ddd, J= 9, 2, 2 Hz, 2H), 7.61 (ddd, J = 9, 2, 2 
Hz, 2H), 7.50 (ddd, J = 9, 2, 2 Hz, 2H), 7.21 (ddd, J= 9, 2, 2 Hz, 2H), 3.09 (s, 3H). 
4-[5-[4-r2-FurvnphenvlH^v^^ (step 2) 

10 The title compound was prepared according to the procedure of Example 1 

using 2-furanboronic acid instead of thiophen-3-boronic acid and 4-[5-[4- 
Bromophenyl]-4-cyano- 1 -[4-(methylsulfonyl)phenyl]- 1 H-pyrazole instead of 1 -[4- 
(Methylsulfonyl)phenyl]-5-(4-bromophenyl)-3-tri^ * n ste P 2 - 

mp: 229-230 °C. 

15 1H-NMR (CDC13) 8: 8.07 (s, 1H), 7.96 (d, J = 8 Hz, 2H), 7.74 (d, J = 8 Hz, 2H), 7.55- 
7.51 (m, 3H), 7.34 (d, J= 8 Hz, 2H), 6.77 (d. J= 3 Hz, 1H), 6.53-6.50 (m, 1H), 3.73 (s, 
3H). 

Anal. Calcd. for: CiiH^OjS 1/3H 2 0 : C, 63.79 H ? 3.99; N, 10.63. Found: C, 63.77; 
H,4.04;N,10.55. 
20 EXAMPLE 63 

4-[f>-[4-(2-FurvnDhe n yl|-3-hvdroxvmethvl-l-(4-rmethvlsulfonvnphenYlMH- 

pyrazole 

Ethvl 5-r4-Bromophenvn-l -r4-rmethvlsulphonvl)phenvl1-l H-pyrrazole-3-carboxylate. 
(step n 

25 The subtitle compound was prepared according to the procedure of Example 1 

using Ethyl 4-(4-bromophenyl)-2,4-diketobutyrate (prepared according to the method of 
JMedChem., 1997, 40, 1347) instead of 4,4 ) 4-trifluoro-l-(4-bromophenyl)butane-l,3- 
dione in step 1. 

! H-NMR (CDC1 3 ) 8: 7.936 (ddd, 7- 9, 2, 2 Hz, 2H), 7.58-7.49 (m, 4H), 7.10 (ddd, J- 
30 9, 2, 2 Hz, 2H), 7.06 (s, 1H), 4.66 (q, J = 7 Hz 2H), 3.07 (s, 3H), 1 .43 (t, J = 7 Hz 3H). 
4-[5-r4-Bromophenvl V3-hvdroxvmethvl- 1 methvlsulf onvnphenvH- 1 H-pyrazole. 
(step 2) 

The subtitle compound was prepared according to the procedure of Example 18 
using Ethyl 5-(4-Bromophenyl)- 1 -[4-(methylsulphonyl)phenyl]- 1 H-pyrrazole-3- 
35 carboxylate instead of Methyl 5-(4-Bromophenyl)-l-[4-sulfamoylphenyl]-lH-pyrrazole- 
3-carboxylate in step 1. 

*H-NMR (CDCI3) 8: 7.92 (d, J- 8 Hz, 2H), 7.52-7.46 (m, 4H), 7.1 1 (d, J= 8 Hz, 2H), 
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6.56 (s, 1H), 4.80 (br, 2H), 3.07 (s, 3H), 2.10 (br, 1H). 

4.fS.^4^2-Furvlteh en Yll-3-hvdmxvmethvl-14 44methvlsulfonvnphenvl1-1H-pvraTO 
(step 3) 

The title compound was prepared according to the procedure of Example 1 
5 using 2-furanboronic acid instead of 2-thiophenboronic acid acid and 4-[5-[4- 
Bromophenyl]-3-hydroxymethyl-[4-(methylsulfonyl)phenyl]-lH-pyrazole instead of 1- 
[4-(Memylsulfonyl)phenyl]-5K4-bromophenyl)0-trifluoromethyl-lH-pyrazole in step 2. 

mp: 175.5-176 °C. 

1H-NMR (CDC13) 8: 7.90 (ddd, J = 9, 2, 2 Hz, 2H), 7.66 (ddd, J= 9, 2, 2 Hz, 2H), 7.53 
10 (ddd, J = 9, 2, 2 Hz, 2H), 7.50 (dd, J= 2, 1 Hz, 1H), 7.26-7.23 (2H), 6.71 (dd, J = 3, 1 
Hz, 1H), 6.58 (s, 1H), 6.50 (dd,7 = 3, 2 Hz, 1H), 4.81 (d, J = 6 Hz, 2H), 3.06 (s, 3H) 
2.09(t,J = 6Hz, 1H). 

Anal. Calcd. for: C21H18N2O4S1 : C, 63.95 H, 4.60; N, 7.10. Found: C, 63.67; H, 4.65; 
N.7.12. 
15 EXAMPLE 64 

.^-rvano m ethvl-4-t < >-f4-Q-furvnphenvll-l-14 -fmethvlsulfonvnDhenvll-lH-PYrazole 

4-f5-f4-Rromoohenvl1-3-cvanomethvl-l-r4-(m ethvlsulfonvnphenvn-lH-pyrazole. (step 

I) 

The subtitle compound was prepared according to the procedure of Example 18 
20 using 4-[5-[4-Bromophenyl]-3-hydroxymethyl-[4-(methylsulfonyl)phenyl]-lH-pyrazole 
(prepared according to the procedure of EXAMPLE 63, step 2) instead of 4-[3- 
(Hydroxymethyl)-5-(4-bromophenyll)-lH-pyrazol-l-yl]-l-phenylsulfonamide in step 2 

and step 3. 

l H-NMR (CDClj) 6: 7.94 (ddd, J = 9, 2, 2 Hz, 2H), 7.52 (ddd, J= 9, 2, 2 Hz, 2H), 7.48 
25 (ddd, J= 9, 2, 2 Hz, 2H), 7. 1 1 (ddd, J=9, 2,2 Hz, 2H), 6.59 (s, 1H), 3.86 (s, 2H), 3.07 
(s,3H). 

3-rvanornethvl-4-fS-f4-f2-furvnphenvlVl-r4-fm ethvlsulfonvnphenvll-lH-pyrazole. 
(step 2) 

The title compound was prepared according to the procedure of Example 1 
30 using 2-furanboronic acid instead of 2-thiophenboronic acid and 4-[5-[4-Bromophenyl]- 
3-cyanomethyl-l-[4-(methylsulfonyl)phenyl]-lH-pyrazole instead of l-[4- 
(Methylsulfonyl)phenyl]-5-(4-bromophenyl)-3-trifluoromethyl- 1 H-pyrazole. 
mp: 193-193.5 °C. 

1H-NMR (CDC13) 6: 7.90 (ddd, J = 9, 2, 2 Hz, 2H), 7.67 (ddd, J = 9, 2, 2 Hz, 2H), 
35 7.53-7.50 (m, 3H), 7.24 (ddd, J= 9, 2, 2 Hz, 2H), 6.73 (d, J = 3 Hz, 1H), 6.62 (s, 2H), 
6.50 (dd, J= 3, 2 Hz, 1H), 3.87 (s, 2H), 3.07 (s, 3H). 

Anal. Calcd. for: CaaHnNsOsS 1/4H 2 0: C, 64.77 H, 4.32; N, 10.30. Found: C, 64.90; H, 
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4.40;N,10.53. 
EXAMPLE 65 

ffth yl ^.(4.(2.furvnpb «'n Yl1.1.t4.rin ethvlsulfonvnDhenvll-lH-Dvrazole-3- 
carboxvlate 

5 The title compound was prepared according to the procedure of Example 1 using 

2-furanboronic acid instead of 2-thiophenboronic acid and Ethyl 5-(4-bromophenyl)-l- 
[4-(methylsulfonyl)phenyl]-lH-pyrazole-3^arboxylate prepared according to the 
procedure of EXAMPLE 63, stepl) instead of l-[4-(Memylsulfonyl)phenyl]-5-(4- 
bromophenyl)-3-trifluoromethyl-lH-pyrazole. 

10 mp: 180.9-181.1 °C. 

'H-NMR (CDCI3) 8: 7.94 (ddd, 7=9, 2, 2Hz, 2H), 7.67 (ddd, J =9, 2, 2Hz, 2H), 7.60 
(ddd, J =9, 2, 2Hz, 2H), 7.50 (d, 7=2Hz, 1H), 7.24 (ddd, J=9, 2, 2Hz, 2H), 7.08 (s, 1H), 
6.73 (d, ^3Hz, 1H), 6.50 (dd, J=X 2Hz, 1H), 4.77 (q, J=7Hz, 2H), 3.06 (s, 3H), 1.44 (t, 
J=7Hz, 3H). 

15 Anal. Calcd. for: C23H20N2O5S 1/2H 2 0: C, 62.01 H, 4.75; N, 6.29. Found: C, 62.37; H, 
4.70; N.6.38. 
EXAMPLE 66 

^-[4.fl.lmiH a 7:nlvnph« > f»vll-l-T4-rmet hvlsulfonvnDhenvll-3-trifluoromethvl-lH- 
pyrazol 

20 To a suspention of sodium hydride (0.04 g : lmmol) (60% mineral oil 

dispersion ; washed with dry hexane (3 mL)) in DMF(2 mL) was added imidazol (0.068 
g) at room temperature and the mixture was stirred 30 minutes. Then, 4-[5-[4- 
Bromophenyl]-3-trifluoromethyl-l-[4-(methylsulfonyl)phenyl]-l H-pyrazole (0.445 g) 
and copper powder (0.0063 g) were added and the whole was heated at 150 °C for 

25 3hours. After cooling, water (30 mL) was added to the reaction mixture and the whole 
was extracted with CH 2 C1 2 (30 mLx2), the extract was washed with water and brine, 
dried over MgS0 4 ,and concentrated in vacuo. The residue was purified by flash 
chromatography eluting with ethyl acetate/methanol (1 / 0.03). The resulting solid was 
recrystallized with dichloroethane-diisopropyl ether to give the title compound (0.07 g). 

30 mp: 183-1 84 °C 
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'H-NMR (CDCh) 8 7.99 (d, J= 9 Hz, 2H), 7.93 (br, 1H), 7.57 (d, J =9 Hz, 2H), 7.45 (d, 
7= 9 Hz, 2H), 7.37 (d, J=9 Hz, 2H), 7.34 (br, 1H), 7.26 (1H), 6.85 (s, 1H), 3.08 (s, 3H). 
Anal. Calcd. for CwHuN^FjS: C, 55.55; H, 3.50; N, 12.96 Found: C, 55.34; H, 3.83; 
N, 12.89. 
5 EXAMPLE 67 

^|4.r2.Furvnphenvl]-1-|4-rmethYlsMlfonvnDh envll-lH-pvrazole-3-carboxvlic acid 
To a stirred solution of Ethyl 5-[4-(2-furyl)phenyl]-l-{4- 
(methylsulfonyl)phenyl]-lH-pyrazole-3-carboxylate (prepared according to the 
procedure of Example 63, step 1) (0.1 g) in ethanol (5 mL)-THF (3mL) was added 2N- 

10 Sodium hydroxied solution inwater (1 mL) and the mixture was heated at reflux 
temperature for 1 .5 hours. After cooling, 2N-HC1 solution (2 mL) and water (20 mL) 
were addedto the mixture. The whole was extracted with CH2CI2 (50 mLx2), the 
organic layer was washed with brine, dried over MgS0 4 ,and concentrated in vacuo. 
The resultig solid was recrystallized with isopropanol-water to give the title compound 

15 (0.08 g). 

mp: >280 °C. 

1 1H-NMR (DMSO-d6) 5: 7.94 (d, J = 9 Hz, 2H), 7.77 (d,J=2 Hz, 1H), 7.71 (d, J = 9 
Hz, 2H), 7.55 (d, J- 9 Hz, 2H), 7.30 (d, J = 9 Hz, 2H), 7.01 (d, J= 3 Hz, 1H), 6.74 (s, 
1H), 6.61 (dd, J = 3, 2 Hz, 1H), 3.26 (s, 3H). 

20 EXAMPLE 68 

2- [4-r2.Fiirvl^phenY'l-^-[^4-metb vlsulfonvnDhenvllthiophene 

3- Bromo-(2-r4-metV ^>phenvnthiophene 

To a sirred suspension of 2,3-dibromothiophene (7.96 g, 0.033 mmol), 4- 
methoxybenzeneboronic acid (5 g, 0.033 mmol), and NaHC0 3 (5 g, 0.06 mmol) in 

25 DME-water (120 mL-40 mL) was added dichlorobis(triphenylphosphine)palladium (2.4 
g, 3.3 mmol) at room temperature under N 2 . The resulting mixture was heated at 
reflux temperature for 3 hours. After cooling, volatiles were removed by evaporation. 
The residue was purified by flash chromatography eluting with hexane to give the 
subtitle compound (4.03 g, 45 % yield). 

30 'H-NMR (CDCI3) 8: 7.56 (d, J = 8.8 Hz, 2H), 7.22 (d, J= 5.5 Hz, 1H), 7.02 (d, J= 5.5 
Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H). 
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24f4-MethoxvVhenvn-3-r(4 ^methvlthio^phenvl1thi0Dhene 

To a sirred suspension of 3-bromo-[2-(4-methoxy)phenyl]thiophene (4.03 g, 
0.015 mmol), 4-(methylthio)benzeneboronic acid (2.77 g, 0.016 mmol), and NaHC0 3 
(3.78 g, 0.045 mmol) in DME-water (90 mL-30 mL) was added 

5 dichlorobis(triphenylphosphine)palladium (1.05 g, 1.5 mmol) at room temperature 
under N 2 . The resulting mixture was heated at reflux temperature for 3 hours. After 
cooling, volatiles were removed by evaporation. The residue was purified by flash 
chromatography eluting with hexane to give the subtitle compound (3,4 g, 73 % yield). 
'H-NMR (CDCI3) 5: 7.28-7.10 (m, 8H), 6.80 (d, J= 8.9 Hz, 2H), 3.80 (s, 3H), 2.48 (s, 

10 3H). 

2- [r4^Methoxv^phenvl]-3-fr4-methvlsulfonvnDhenvnthiophene 

To a stirred solution of 2-[(4-methoxy)phenyl]-3-[(4- 
methylthio)phenyl]thiophene (3.4 g, 11 mmol) in CH 2 C1 2 (50 mL) was added mCPBA 
(70 % purity, 5.18 g, 30 mmol) at 5-10 °C. After stirring for 1 hour at room 
15 temperature, the mixture was poured into saturated NaHC0 3 and partitioned. The 
organic layer was washed with brine, dried over MgSO^ and concentrated in vacuo. 
The residue was purified by flash chromatography eluting with ethyl acetate/hexane 
(1/2) to give the subtitle compound (2.67 g, 71 % yield). 

'H-NMR (CDCI3) 5: 7.83 (d, J« 8.6 Hz, 2H), 7.46 (d, J = 8.6 Hz, 2H), 7.33 (d, J = 5.3 
20 Hz, 1H), 7.19 (d, J = 8.9 Hz, 2H), 7.15 (d, J = 5.3 Hz, 1H), 6.83 (d, J = 8.9 Hz, 2H), 
3.82 (s, 3H), 3.07 (s, 3H). 

2- [r4-Hvdroxv^phenvl1-3-r(4-meth vlsulfonvnphenvnthiophene 

A mixture of 2-[(4-methoxy)phenyl]-3-[(4-methylsulfonyl)phenyl]thiophene 
(2.0 g, 5mol) and 48 % hydrogen bromide (29 mL) was heated at 140 °C for 15 hours. 

25 After cooling, the mixture was poured into water. The whole was extracted with ethyl 
acetate (70 mL x 3), the combined organic layer washed with brine, dried over MgS0 4 , 
and evaporated in vacuo. Chromatographic purification eluting with ethyl 
acetate/hexane (1/2) provided the subtitle compound (1.58 g, 82 % yield). 
l H-NMR (CDCI3) 5: 7.82 (d, J = 8.7 Hz, 2H), 7.46 (d, J = 8.7 Hz, 2H), 7.33 (d, J =53 

30 Hz, 1H), 7.17-7.10 (m, 3H), 6.76 (d,J= 8.7 Hz, 2H), 3.08 (s, 3H). 

3- [r4-Methvlsulfonvnphenvl]-2^ 
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To a stirred solution of 2-[(4-hydroxy)phenyl]-3-[(4- 
methylsu!fonyl)phenyl]thiophene (1.58 g, 4.79 mmol), triethylamine (1.45 g, 14.4 
mmol) in CH 2 C1 2 (100 mL) was added triflic anhydride (1.69 g, 5.98 mmol) at - 78 °C 
under N 2 . After stirring for 5 minutes at same temperature, the mixture was allowed to 
5 warm to room temperature. The mixture was poured into water, and the whole was 
extracted with CH2CI2 (50 mL x 2). The combined organic layer was washed with 
brine, dried over MgS04, and evaporated in vacuo. Chromatographic purification 
eluting with ethyl acetate/hexane (1/2) provided the subtitle compound (1.93 g, 87 % 
yield). 

10 'H-NMR (CDCI3) 5: 7.87 (d, J = 8.4 Hz, 2H), 7.46-7.41 (m, 3H), 7.34 (d, J = 8.9 Hz, 

2H), 7.21 (d,J= 8.9 Hz, 2H), 7.18 (d, J= 5.3 Hz, 1H), 3.08 (s, 3H). 

2-[4-( f 2-Furvnphenvl]-3-[r4-methvlsulfonvnphenvl]thiophene 

The title compound was prepared according to the procedure of Example 35 

using 3-[(4-methylsulfonyl)phenyl]-2-[(4-trifluoromethylsulfonyloxy)phenyl]-thiophene 
1 5 instead of 1 -(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyl- 1 H- 

pyrrole in step 4. 

mp : 220-223 °C 

■H-NMR (CDCI3) 5: 7.84 (d, J = 8.6 Hz, 2H), 7.60 (d, J= 8.7 Hz, 2H), 7.51-7.46 (m, 
3H), 7.38 (d, J= 5.3 Hz, 1H), 7.28 (d, J= 8.7 Hz, 2H), 7.17 (d, J= 5.3 Hz, 1H), 6.67 (d, 
20 J= 3.5 Hz, 1H), 6.48 (dd, J= 3.5, 1.8 Hz, 1H), 3.07 (s, 3H). 

Anal. Calcd. for C2iH I6 0 3 S2 0.3H 2 O: C, 65.36; H, 4.34. Found: C, 65.44; H, 4.37. 
EXAMPLE 69 

2-r4-f3-Furvnphenvl)-3-ff4-met hvlsulfonv»DhcnvHthioDhene 

The title compound was prepared according to the procedure of Example 35 
25 using 3-[(4-methylsiilfonyl)phenyl]-2-[(4-trifluorome%lsulfonyloxy)phenyl]-thiophene 
instead of 1 -(4-bromophenyl)-2-[3 -fluoro-4-(methy lsulfony l)phenyl] -5-methyl- 1 H- 
pyrrole and 3-furanboronic acid instead of 2-furanboronic acid in step 4. 
mp : 235-237 °C 

'H-NMR (CDCI3) 8: 7.85 (d, J = 8.6 Hz, 2H), 7.75 (br.s, 1H), 7.52-7.47 (m, 3H), 7.42 
30 (d,J- 8.6 Hz, 2H), 7.38 (d, 7= 5.3 Hz, 1H), 7.27 (d, J= 8.6 Hz, 2H), 7.17 (d, J = 5.3 
Hz, 1H), 6.70 (dd, J = 2.0, 1.0 Hz, 1H), 3.07 (s, 3H). 
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Anal. Calcd. for C 2 !Hi60 3 S2 0. 1H 2 0: C, 65.98; H, 4.27. Found: C, 65.80; H, 4.35. 
EXAMPLE 70 

4-[5-[3-Chloro^(2-fu™nphe^^ 
phenvlsulfonamide 

5 l-(4-Hvdroxv-3-chloroDhenvnethanone( step 1) 

To a stirred solution of 2-chlorophenol (10.0 g, 77.8 mmol) in carbon disulfide 
(20 ml) was added aluminum chloride (21.8 g, 163.4 mmol) at 0°C under nitrogen. 
Acetyl chloride (6.72 g, 85.6 mmol) was added, and the mixture was heated at reflux 
temperature for 6 hours. The mixture was cooled down to room temperature, and 

10 poured into ice-water. The whole was extracted with diethylether. The organic layer was 
washed with brine, dried over MgSC>4, and concentrated in vacuo. The residue was 
recrystallized with diethylether-hexane to give the title compound (6.39g, 48% yield). 
'H-NMR (CDC1 3 ) 5: 7.99 (d, J = 2 Hz, 1H), 7.82 (dd, J = 9, 2 Hz, 1H), 7.08 (d, J = 9 

Hz, 1H), 6.17 (s, 1H), 2.56 (s, 3H). 
15 4-[5-[3-Chloro^-f2-furyl^ 

phenylsulfonamide fstep 2) 

The title compound was prepared according to the procedure of Example 30 

using l-(4-hydroxy-3-chlorophenyl)ethanone instead of l-(4-hydroxy-3- 

methylphenyl)ethanone. 
20 mp: 150-152 °C. 

'H-NMR (CDCI3) 5: 7.95 (d, J = 9 Hz, 2H), 7.86 (d, J = 8 Hz, 1H), 7.54-7.50 (m, 3H), 

7.42 (d, J = 2 Hz, 1H), 7.24 (d, J = 4 Hz, 1H), 7.08 (dd, J = 8, 2 Hz, 1H), 6.83 (s, 1H), 

6.56 (dd, J = 4, 2 Hz, 1H), 4.98 (s, 2H). 

Anal. Calcd. for C20H13CIF3N3O3S: C, 51.35; H, 2.80; N, 8.98. Found: C, 51.03; H, 
25 3.05; N, 8.75. 
EXAMPLE 71 

l-f4-nVlethvlsulfonvnphenvll^ 
lH-pvrazole 

The title compound was prepared according to the procedure of Example 70 
30 using (4-methylsulforiyl)hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride. 
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mp: 143-145 °C. 

l H-NMR (CDClj) 5: 7.99 (d, J = 9 Hz, 2H), 7.88 (d, J = 8 Hz, 1H), 7.59 (d,J=9 Hz, 
2H), 7.55 (d, 7= 2 Hz, 1H), 7.41 (d, 7= 2 Hz, 1H), 7.25 (d,7 = 4 Hz, 1H), 7.09 (dd, J= 
8, 2 Hz, 1H), 6.84 (s, 1H), 6.56 (dd, J = 4, 2 Hz, 1H), 3.08 (s, 3H). 
5 Anal. Calcd. for C21HUCIF3N2O3S 1/4 Hexane: C, 55.33; H, 3.61; N, 5.74. Found: C, 
55.57; H, 3.58; N, 5.55. 
EXAMPLE 72 

4-|5-f4-(2-FurvlV3-methoxvDhenyl|-3-ftrifluoromethvlVlH-pvrazol-l-yll-l- 
phenylsulfonamide 

10 The. title compound was prepared according to the procedure of Example 30 

using l-(4-hydroxy-3-methoxyphenyl)ethanone instead of l-(4-hydroxy-3- 
methylphenyl)ethanone. 
mp: 161-163 °C. 

'H-NMR (CDClj) 8: 7.91 (d, J = 9 Hz, 2H), 7.83 (d. J = 8 Hz, 1H), 7.53-7.47 (m, 3H), 
15 7.00 (d, J= 3 Hz, 1H), 6.87-6.78 (m, 3H), 6.50 (dd, J = 4, 2 Hz, 1H), 4.98 (s, 2H), 3.79 
(s,3H). 

Anal. Calcd. for C 2 iHi6F 3 N30 4 S 1/5 H 2 0: C, 54.01; H, 3.54; N, 9.00. Found: C, 53.80; 
H, 3.68; N, 8.94. 
EXAMPLE 73 

20 4-[5-P-Fluorn-4-r2-furvnphenvll-3-ftrifluoromethvn-lH-pvrazol-l-vll-l- 
phenvlsulfonamide 

The title compound was prepared according to the procedure of Example 70 
using 2-fluorophenol instead of 2-chlorophenol. 
mp: 166-168 °C. 

25 'H-NMR (CDClj) 5: 7.95 (d, J= 9 Hz, 2H), 7.86-7.80 (m, 1H), 7.53-7.50 (m, 3H), 7.04 
(d, J = 1 1 Hz, 2H), 6.94-6.91 (m, 1H), 6.82 (s, 1H), 6.55 (dd, J= 4, 2 Hz, 1H), 4.92 (s, 
2H). 

Anal. Calcd. for C20H13F4N3O3S 1/10 H 2 0: C, 53.01; H, 2.94; N, 9.27. Found: C, 52.62; 
H,2.92;N, 9.12. 
30 EXAMPLE 74 

1-(4-rMethvlsulfonYi^phenv"-5-P-fluoro-4-f2-furvnphenv H-3-ftrifluor methyR- 
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lH-pvrazole 

The title compound was prepared according to the procedure of Example 73 
using (4-methylsulfonyl)hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride. 
5 mp: 183-185 °C. 

l H-NMR (CDC1 3 ) 5: 7.98 (d, J = 9 Hz, 2H), 7.87-7.81 (m, 1H), 7.58 (d, 7 = 9 Hz, 2H), 

7.54 (d,7= 2 Hz, 1H), 7.07-7.05 (m, 1H), 7.02 (s, 1H), 6.94-6.91 (m, 1H), 6.83 (s, 1H), 

6.55 (dd, J= 4, 2 Hz, 1H), 3.08 (s, 3H). 

Anal. Calcd. for CziH^NaOaS: C, 56.00; H, 3.13; N, 6.22. Found: C, 55.81; H, 3.23; 
10 N,6.11. 

EXAMPLE 75 

4- [5- [4-(5-Oxazolynphenvl]-3-( trifluorome thvl)- 1 H-pvrazol-1 -vl]- 1 - 
phenylsulfonamide 

2-(4-FormvlphenvlV2-methvl-1.3-dioxolane (step 1) 

15 To a stirred solution of 2-(4-bromophenyl)-2 -methyl- 1,3-dioxolane (2.0 g, 8.23 

mmol) in THF (7 ml) was added «-BuLi (1.61 M solution in hexane, 5.47 ml, 8.8 
mmol) at -78°C under nitrogen, and the mixture was stirred for 2 hour, then allowed to 
warm up to 0°C for 30 min. A solution of 1-formylpiperidine (930 mg, 8.23 mmol) in 
THF (5 ml) was added, and the mixture was stirred for 2 hours. The mixture was made 

20 neutral by addition of IN HC1 solution, and the whole was extracted with diethylether. 
The organic layer was washed with saturated NaHCCb aqueous solution, brine, dried 
over MgSCU, and concentrated in vacuo. The compound was used for next reaction 
without purification. 

! H-NMR (CDCI3) 5: 10.02 (s, 1H), 7.87 (d, J = 8 Hz, 2H), 7.66 (d, J = 8 Hz, 2H), 4.1 1- 

25 3.75 (m,4H), 1.66 (s,3H). 

2-f4-(5-Oxazolynphenvl]-2-methvl-K3-dioxolane( step 2) 

To a stirred solution of 2-(4-formylphenyl)-2-methyl-13-dioxolane (1.58 g, 8.23 

mmol) in methanol (10 ml) was added tosylmethyl isocyanide (2.0 g, 10.3 mmol), 

potassium carbonate (1.42 g, 10.3 mmol), and the mixture was heated at reflux 
30 temperature for 2 hours. The reaction mixture was diluted with water and the whole was 

extracted with CH2CI2. The organic layer was washed with brine, dried over MgS0 4 , 
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and concentrated in vacuo. The residue was purified by flash chromatography eluting 
with ethyl acetate-hexane (1:4) to give the title compound (71 1 mg, 37% yield). 
! H-NMR (CDC1 3 ) 5 7.92 (s, 1 H), 7.64 (d, J = 8 Hz, 2H), 7.55 (d, J = 8 Hz, 2H), 7.36 (s, 

1 H), 4.09-3.77 (m, 4H), 1 .67 (s, 3H). 

5 l-[4-(5-Oxazolvnphenvl]ethanone (step 3) 

To a stirred solution of 2-[4-(5-oxazolyl)phenyl]-2-methyl-l,3-dioxolane (711 
mg, 3.08 mmol) in acetone (18 ml) and water (2.8 ml) was added pyridinium jh 
toluenesulfonate (116 mg, 0.46 mmol), and the mixture was heated at reflux 
temperature for 8 hours. The mixture was cooled down to room temperature, and 

10 concentrated in vacuo. The residue was dissolved in diethylether and washed with 
saturated NaHC03 aqueous solution, brine, dried over MgSCU, and concentrated in 
vacuo. The compound was used for next reaction without purification. 
'H-NMR (CDCI3) 5 8.03 (d, J = 9 Hz, 2H), 7.98 (s, 1H), 7.75 (d, J = 9 Hz, 2H), 7.49 (s, 
1H), 2.63 (s,3H). 

15 4-[5-[4-( 5-Oxazolvnphenvl]-3 -ftrifluoromethvl V 1 H-pvrazol- 1 -vll- 1 - 

phenylsulfonamide fstep 4) 

The title compound was prepared according to the procedure of Example 30 

using l-[4-(5-oxazolyl)phenyl]ethanone instead of l-[4-(2-fiuyl>3- 

methylphenyl]ethanone. 
20 mp: 128-130 °C. 

! H-NMR (DMSO-d*) 8: 8.48 (s, 1H), 7.89 (d, J = 8 Hz, 2H), 7.77 (d, J = 8 Hz, 2H), 

7.79 (s, 1H), 7.59 (d, J = 8 Hz, 2H), 7.51 (s, 2H), 7.43 (d, J= 8 Hz, 2H), 7.32 (s, 1H). 

Anal. Calcd. for C^H^N^S 0.56 Dichloromethane: C, 48.75; H, 2.95; N, 11.62. 

Found: C, 47.35; H, 3.28; N, 10.66. 
25 EXAMPLE 76 

l-f4-(Methvlsulfonvn^^ 

pyrazole 

The title compound was prepared according to the procedure of Example 75 
using (4-methylsulfonyl)hydrazine hydrochloride instead of (4- 
30 sulfamoylphenyl)hydrazine hydrochloride, 
mp: 178-180 °C. 
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^-NMR (CDCI3) 8: 7.98 (s, 1H), 7.97 (d, J= 8 Hz, 2H), 7.70 (d, J= 8 Hz, 2H), 7.58 (d, 
J= 8 Hz, 2H), 7.44 (s, 1H), 7.33 (d,7= 8 Hz, 2H), 6.87 (s, 1H), 3.09 (s, 3H). 
Anal. Calcd. for C20HHF3N3O3S 1/5 H 2 0: C, 54.97; H, 3.32; N, 9.62. Found: C, 54.64; 
H, 3.48; N, 9.61. 
5 EXAMPLE 77 

4-[^4-(2-Furvn-2-methvlp^^ 
phenvlsulfonamide 

Trifluoromethanesulfonic a cid 4-acetvl-3-methvlphenvl ester(step 1) 

To a stirred solution of l-(4-hydroxy-2-methylphenyl)ethanone (0.939 g, 6.25 

10 mmol) in dichloromethane (37.5 ml) was added lutidine (0.804 g, 7.5 mmol), 4- 
dimethylaminopyridine (0.153 g, 1.25 mmol), trifluoromethanesulfonic anhydride (2.1 1 
g, 7.5 mmol) at -30°C under nitrogen, and the mixture was stirred for 1 hour, and then 
allowed to warm up to room temperature for 2 hours. The reaction mixture was diluted 
with water and the whole was extracted with dichloromethane. The organic layer was 

15 washed with brine, dried over MgS0 4 , and concentrated in vacuo to give 1.76 g of 
brown oil. The compound was used for next reaction without purification. 
l-[4-f2-Furvn-2-methvlph envnethanonefstep 2) 

To a stirred solution of trifluoromethanesulfonic acid 4-acetyl-3-methylphenyl 
ester (1.76 g, 6.25 mmol) indioxane (60 ml) was added 2-(tributylstannyl)ftiran (2.68 g, 

20 7.5 mmol), lithium chloride (0.66 g, 15.6 mmol) and 
tetrakis(triphenylphosphine)palladium(0) (0.722 g, 0.62 mmol) under nitrogen. The 
mixture was heated at reflux temperature for 2 hours, and cooled down to room 
temperature. The reaction mixture was diluted with water and the whole was extracted 
with diethylether. The organic layer was washed with saturated potassium fluoride 

25 aqueous solution, brine, dried over MgS0 4 , and concentrated in vacuo. The residue was 
purified by flash chromatography eluting with ethyl acetate-hexane (1 : 10) to give title 
compound (1.15 g, 92%). 

! H-NMR (CDCI3) 6: 7.75 (d, J= 9 Hz, 1H), 7.57-7.51 (m, 3H), 6.76 (d, 7= 4 Hz, 1H), 
6.50 (dd, J = 4, 2 Hz, 1H), 2.59 (s, 3H), 2.58 (s, 3H). 
30 4 A4-Triflunro-1 -f4-f 2-furvlV2-methvlphenvl1 butane- 1 ,3-dione (step 3) 

To a stirred solution of ethyl trifluoroacetate (0.90 g, 6.31 mmol) in t- 
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butylmethylether (3 ml) was added sodium methoxide (28 wt.% solution in methanol, 
1.5 ml, 6.23 mmol) over 2 min. A solution of l-[4-(2-furyl)-2-methylphenyl]ethanone 
(1.15 g, 5.74 mmol) in /-butylmethylether (4 ml) was added dropwise over 5 min, and 
the mixture was stirred for 20 hours. 2N HC1 (10 ml) was added, and the whole was 
5 extracted with ethyl acetate. The organic layer was washed with brine, dried over 
MgS0 4 , and concentrated in vacuo to give 1.78 g of brown oil. The compound was used 
for next reaction without purification. 

4-[5-[4-(2-Furvn-2-methvlDhenvl]-3-(trifluoromethvn-l H-pvrazol- 1 -vl]- 1 - 
phenvlsulfonamidefstep 4) 

10 To a stirred solution of 4,4,4-trifluoro- 1 -[4-(2-furyl)-2-methylphenyl]butane-l ,3- 

dione (0.796 g, 2.69 mmol) in ethanol (31 ml) was added (4-sulfamoylphenyl)hydrazine 
hydrochloride (0.66 g, 2.96 mmol), and the mixture was heated at reflux temperature for 
16 hours. The mixture was cooled down to room temperature, and concentrated in 
vacuo. The residue was dissolved in ethyl acetate, washed with brine, dried over MgSC>4, 

15 and concentrated in vacuo. The residue was purified by flash chromatography eluting 
with ethyl acetate-hexane (1 : 3). The resulting solid was recrystallized with 
diisopropylether-hexane to give the title compound (0.26g, 22% yield), 
mp: 135-137 °C 

1H-NMR (CDC1 3 ) 8 7.83 (d, J- 9 Hz, 2H), 7.55-7.42 (m, 5H), 7.21 (d, J= 9 Hz, 1H), 
20 6.73-6.71 (m, 2H), 6.50 (dd, J= 4,2 Hz, 1H), 4.91 (s, 2H), 2.04 (s, 3H). 

Anal. Calcd. for C 2 iH l6 F3N303S: C, 56.37; H,3.60; N, 9.39. Found: C, 56.13; H, 3.64; 
N, 9.23. 
EXAMPLE 78 

l-[4-^ethybulfonvnphenYl]-5-f4^^ 
25 lH-pvrazole 

The title compound was prepared according to the procedure of Example 77 
(step 4) using (4-methylsulfonyl)hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride, 
mp: 175-177 °C. 

30 l H-NMR (CDCI3) 8: 7.88 (d, J= 9 Hz, 2H), 7.57-7.49 (m, 5H), 7.22 (d, J = 9 Hz, 1H), 
6.74-6.73 (m, 2H), 6.51 (dd, J= 4, 2 Hz, 1H), 3.03 (s, 3H), 2.05 (s, 3H). 
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Anal. Calcd. for C22H17F3N2O3S: C, 59.19; H, 3.84; N, 6.27. Found: C, 59.04; H, 3.78; 
N, 6.18. 
EXAMPLE 79 

4-[5-[2-Fluoro^a-furvnphenvll-34trifluoromethvn-lH-pvrazol-l-vll-l- 

5 phenylsulfonamide 

1 -(2-Fluoro-4-hvdroxvphenvnethanone (step 1) 

To a stirred suspension of aluminum chloride (41.6 g, 312 mmol) in 1,2- 
dichloroethane (100 ml) was added 3-fluorophenol (30.95 g, 276 mmol) dropwise at 
0°C. Acetyl chloride (24.0 g, 306 mmol) was added dropwise, and the mixture was 
10 heated at reflux temperature for 6 hours. The mixture was cooled down to room 
temperature, and poured into ice. The whole was extracted with diethylether. The 
organic layer was washed with brine, dried over MgS0 4 , and concentrated in vacuo. 
The residue was recrystallized with hexane to give the title compound (3.57g, 8% yield). 
l H-NMR (CDCI3) 8: 7.88-7.82 (m, 1H), 6.74 (dd, J= 9, 2 Hz, 1H), 6.64 (dd, J = 13, 2 

15 Hz, 1H), 2.62 (d, J= 5 Hz, 3H). 

4-[5-[2-Fluoro-4-f2-fiirvnphenvl]-3-ftrifluoromethvlV 1 H-pvrazol-1 -vl]- 1 - 

phenylsulfonamide( step2) 

The title compound was prepared according to the procedure of Example 77 

(step 4) using l-(2-fluoro-4-hydroxyphenyl)ethanone instead of l-(4-hydroxy-2- 
20 methylphenyl)ethanone . 

mp: 203-205 °C 

'H-NMR (CDCI3) 8: 7.92 (d, J = 9 Hz, 2H), 7.52-7.47 (m, 4H), 7.38 (dd, J = 11,2 Hz, 
1H), 7.28-7.22 (m, 1H), 6.86 (s, 1H), 6.76 (d, J = 4 Hz, 1H). 6.52 (dd, J= 4, 2 Hz, 1H), 
4.89 (s,2H). 

25 Anal. Calcd. for C20H13F4N3O3S: C, 53.22; H, 2.90; N, 9.31. Found: C, 53.05; H, 3.03; 
N,9.39. 
EXAMPLE 80 

l-[4^ethvlsulfonvnphenvlV5-[2-^ 
IH-pyrazole 

30 The title compound was prepared according to the procedure of Example 79 

(step 4) using (4-methylsulfonyl)hydrazine hydrochloride instead of (4- 
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sulfamoylphenyl)hydrazine hydrochloride. 

mp: 223-225 °C. \ 

'H-NMR (DMSO-d 6 ) 8: 8.01 (d, J= 9 Hz, 2H), 7.83 (d, J = 1 Hz, 1H), 7.67-7.64 (m, 
3H), 7.60-7.52 (m, 2H), 7.35 (s, 1H), 7.18 (d, 7= 4 Hz, 1H), 6.66 (dd, J= 3, 2 Hz, 1H), 
5 3.33 (s, 3H). 

Anal. Calcd. for CziH^NzOaS: C, 56.00; H, 3.13; N, 6.22. Found: C, 55.67; H, 3.37; 

N.6.16. 

EXAMPLE 81 

l. |4-f M<>th y l S ulfonvnphi»nvl]-S-f4-r 2-furyn-3-methoxvDlienvn-3-ftrifluoromethYl)- 
10 lH-pvrazole 

The title compound was prepared according to the procedure of Example 72 
using (4-methylsulfonyl)hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride, 
mp: 138-140 °C 

1 5 'H-NMR (CDCI3) 6: 7.96 (d, J = 9 Hz, 2H), 7.84 (d, Xr= 8 Hz, 1H), 7.59 (d, J = 9 Hz, 
2H), 7.49-7.48 (m, 1H), 7.01 (d, J = 4 Hz, 1H), 6.86 (dd, J= 8, 2 Hz, 1H), 6.83 (s, 1H), 
6.79 (d, J = 2 Hz, 1H), 6.51 (dd, J =4,2 Hz, 1H), 3.80 (s, 3H), 3.06 (s, 3H). 
Anal. Calcd. for C22H 17 F3N204S: C, 57.14; H, 3.71; N, 6.06. Found: C, 56.75; H, 4.04; 
N, 5.85. 

20 EXAMPLE 82 

^^^PthvlsiilfonvnDh^nviyS-^^- thiMolvnDhenvll-a-rtrinuoromethYn-lH- 

pyrazole 

1 -f 4- Acetvlpbenvn-2-hrom o- 1 -ethanone(step 1) 

To a stirred solution of 1,4-diacetylbenzene (5.3 g, 32.7 mmol), aluminum 

25 chloride (0.05 g, 0.38 mmol) in diethylether (50 ml) was added bromine (5.3 g, 32.7 
mmol) dropwise over 20 minutes. The mixture was stirred for 30 minutes, and diluted 
with water. The whole was concentrated to remove diethylether, and the aqueous 
suspension was filtered to give 7.0 g of white solid. The compound was used for next 
reaction without purification. 

30 'H-NMR (CDCI3) 8: 8.09-8.05 (m, 4H), 4.47 (s, 2H), 2.65 (s, 3H). 
l-[4-f4-Thia7 nlyl)phftnvnethanone(step 2) 
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To a stirred suspension of phosphorus pentasulfide (24.5 g, 1 10 mmol) in 
dioxane (250 ml) was added formamide (28.4 g, 630 mmol), and the mixture was 
heated at reflux temperature for 2 hours. The reaction mixture was cooled down to room 
temperature, and the solution was decanted away from solids. To a stirred solution of 1- 

5 (4-acetylphenyl)-2-bromo-l-ethanone (2.0 g, 8.3 mmol) in dioxane (80 ml) was added 
the thioformamide solution, and the mixture was heated at reflux temperature for 13 
hours. The reaction mixture was cooled down to room temperature, and made basic by 
addition of 0.5M NaOH aqueous solution. The whole was extracted with diethylether. 
The organic layer was washed with brine, dried over MgS0 4 , and concentrated in vacuo. 

10 The residue was purified by flash chromatography eluting with ethyl acetate-hexane (1 : 
4) to give the title compound (610 mg, 36% yield). 

'H-NMR (CDC1 3 ) 6: 8.91 (d, J= 2 Hz, 1H), 8.04-8.02 (m, 4H), 7.69 (d, J= 2 Hz, 1H), 
2.64 (s, 3H). 

4.4.4-Trifluoro-l -M-tt-thiazolvlY phenvll butane-1 .3-dione(step 3) 
15 To a stirred solution of ethyl trifluoroacetate (0.47 g, 3.3 mmol) in /- 

butylmethylether (3 ml) was added sodium methoxide (28 wt.% solution in methanol, 
0.78 ml, 3.26 mmol) over 2 min. A solution of l-[4-(4-thiazolyl)phenyl]ethanone (0.61 
g, 3.0 mmol) in /-butylmethylether (4 ml) was added dropwise over 5 min, and the 
mixture was stirred for 20 hours. 2N HC1 (10 ml) was added, and the whole was 
20 extracted with ethyl acetate. The organic layer was washed with brine, dried over 
MgS0 4 , and concentrated in vacuo to give 0.54 g of brown oil. The compound was used 
for next reaction without purification. 
HHMethylsulte 
pyrazole( step 4) 

25 The title compound was prepared according to the procedure of Example 77 

using (4-methylsulfonyl)hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride, 
mp: 168-170 °C. 

l H-NMR (CDC1 3 ) 5: 8.90 (d, J = 2 Hz, 1H), 7.97 (d, J = 8 Hz, 2H), 7.95 (d, J = 9 Hz, 
30 2H), 7.63 (d, J = 2 Hz, 1H), 7.58 (d, J= 8 Hz, 2H), 7.32 (d, J = 8 Hz, 2H), 6.84 (s, 1H), 
3.07 (s, 3H). 
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Anal. Calcd. for CzoH^NjC^ 1/10 H 2 0: C, 53.23; H, 3.17; N, 9.31. Found: C, 
52.96; H, 3.17; N, 9.13. 
EXAMPLE 83 

l-[3-Fluoro-4-fmethylsulfonynphenvl|-S-[4-f2-furvlV-3-methylphenyl]-3- 
5 (trifluoromethvlV 1 H-pvrazole 

The title compound was prepared according to the procedure of Example 60 
using 4,4,4-trMuoro-l-[4-(2-furyl)-3-methylphenyl]butane-l,3-dione instead of 4,4,4- 
trifluoro- 1 -[4-(2-furyl)phenyl]butane- 1 ,3-dione. 
mp: 123-125 °C. 

10 'H-NMR (CDClj) 8: 7.94-7.88 (m, 1H), 7.75 (d, 7= 8 Hz, 1H), 7.55 (d, J= 2 Hz, 1H), 
7.44 (dd, J= 10, 2 Hz, 1H), 7.23-7.21 (m, 2H), 7.07 (d, J= 8 Hz, 1H), 6.79 (s, 1H), 
6.66 (d, J = 4 Hz, 1H), 6.54 (dd, J= 3, 2 Hz, 1H), 3.23 (s, 3H), 2.52 (s, 3H). 
Anal. Calcd. for C22H16F4N2O3S: C, 56.9; H, 3.47; N, 6.03. Found: C, 56.82; H, 3.61; N, 
6.03. 

15 EXAMPLE 84 

1 -f3-FluorQ-4-rmethvlsulfonvnphenvll-5-14 4S-oxazolvn phenvl)-3- 

ftrifliiornmethvft-lH-Dvrazole 

The title compound was prepared according to the procedure of Example 60 

using 4,4,4-trifluoro-l-[4-(5-oxazolyl)phenyl]butane-l,3-dione instead of 4,4,4- 
20 trifluoro-1 -[4-(2-furyl)phenyl]butane-l ,3-dione. 

mp: 170-172 °C. 

'H-NMR (CDClj) 6: 7.97 (s, 1H), 7.96-7.90 (m, 1H), 7.72 (d, J= 9 Hz, 2H), 7.46 (s, 
1H), 7.42 (dd, J= 10, 2 Hz, 1H), 7.33 (d, 7= 9 Hz, 2H), 7.25-7.21 (m, 1H), 6.83 (s, 1H), 
3.24 (s, 3H). 

25 Anal. Calcd. for CzoHuF^jOjS: C, 53.22; H, 2.90; N, 9.3 1 . Found: C, 53.02; H, 3. 16; 
N, 9.02. 
EXAMPLE 85 

l-[3-Fluoro-4-{methvkulfonyl)phenvl^ 
1 H-pvrazole 

30 S-f4-Bromophenvn-l-f3-fluoro-4-rmethvlsulfonvnp henvl1-3-ftrifluoromethvlVlH- 
pvrazole.fstep 11 
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[3-fluoro-4-(methylsulfonyl)phenyl]hydrazine hydrochloride (0.354 g, 1.47 
mmol) was added to a solution of 4,4,4-Trifluoro-l-(4-bromophenyl)butane-l 5 3-dione 
(0.395 g, 1 .34 mmol) in EtOH (20 mL). The mixture was heated at reflux temperature 
for 17 hours and cooled down to room temperature. The reaction mixture was 
5 concentrated in vacuo, and the residue was taken up in ethyl acetate, washed with water 
and brine, dried over sodium sulfate, and concentrated in vacuo . The residue was 
purified by flash chromatography eluting with hexane / ethyl acetate (3 / 1). The 
resulting solid was recrystallized from ethyl acetate / hexane to give the subtitle 
compound (0.537 g, 86.6 % yield). 
10 mp: 64-65 °C 

'H-NMR (CDC1 3 ) 8: 7.94 (dd, J= 9, 8 Hz, 1H), 7.58 (d, J= 9 Hz, 2H), 7.39 (dd, 7= 10, 
2 Hz, 1H), 7.21-7.18 (m, 1H), 7.14 (d, J= 9 Hz, 2H), 6.79 (s, 1H), 3.24 (s, 3H). 
Anal. Calcd. for Ci7HnBrF4N202S: C, 44.08; H, 2.39; N, 6.05. Found: C, 44.05; H, 
2.78; N, 5.88. 
1 5 MS (EI) : m/z 462 (M + ), 464(M+2) 
l-r3-Fluoro-4-fmethvlsuIfon^ 
pvrazole. (step 2) 

To a stirred solution of 5-(4-bromophenyl)-l-[3-fluoro-4- 
(methylsulfonyl)phenyl]"3-(trifluoromethyl)-lH-pyrazole (0.15 g, 0.324 mmol) in DME 

20 (3.9 mL) was added fiuran - 3-boronic acid (0.044 g, 0.389 mmol), 
bis(triphenylphosphine) palladium( II )chloride (0.025 g, 0.04 mmol) and saturated 
NaHC03 solution (1.3 mL) at room temperature under nitrogen. The mixture was 
heated at reflux temperature for 4 hours, and cooled down to room temperature. The 
reaction mixture was filtered through celite, the filtrate was poured into water and the 

25 whole was extracted with ethyl acetate (20 mL x 3). The organic layer was washed 
with brine, dried over sodium sulfate, and concentrated in vacuo . The residue was 
purified by flash chromatography eluting with hexane / ethyl acetate (3 / 1) to give the 
title compound (0.066 g, 45.2 % yield), 
mp: 74-76 °C 

30 ! H-NMR (CDC1 3 ) 5: 7.93 (dd, J = 9, 8 Hz, 1H), 7.80 (s, 1H), 7.55-7.51 (m, 3H), 7.42 
(dd, J = 2, 10 Hz, 1H), 7.28-7.24 (m, 3H), 6.80 (s, 1H), 6.72 (dd, J= 2, 1 Hz, 1H), 3.24 
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(s, 3H). 

Anal. Calcd. for C2iHuF4N2O3S,0.3H2O: C, 55.34; H, 3.23; N, 6.15. Found: C, 55.39; 
H, 3.58; N, 6.18. 
MS (EI):m/z450(M + ) 
5 EXAMPLE 86 

l-[3-Fluoro-4-fmethvlsulfonvnphenvI)-S-(4-f2-thienynphenvll-3-( , trifluoromethyl>- 
IH-pyrazole 

The title compound was prepared according to the procedure of Example 85 
(step 2) using thiophene-2-boronic acid, instead of furan-3-boronic acid. 
10 mp: 75-76 °C 

'H-NMR (CDC1 3 ) 5: 7.94 (dd, J= 9, 8 Hz, 1H), 7.66 (d, J= 9 Hz, 2H), 7.45-7.35 (m, 
3H) ; 7.28-7.24 (m, 3H), 7.12 (dd,J= 5, 4 Hz, 1H), 6.81 (s, 1H), 3.24 (s, 3H). 
Anal. Calcd. for C2iHi4F4N2O2S2,0.05Hexane: C, 54.25; H, 3.11; N, 5.97. Found: C, 
53.95; H, 3.48; N, 5.63. 
15 MS(EI):m/z466(M + ) 
EXAMPLE 87 

l-[3-Fluoro-4-fmethvlsulfonvnphenvll-5-[4-f3-thienynphenyl)-3-<;trifluoromethyn- 
IH-pvrazole 

The title compound was prepared according to the procedure of Example 1 (step 
20 2) using thiophene-3-boronic acid, instead of furan-3-boronic acid, 
mp: 72-74 °C 

'H-NMR (CDCb) 8: 7.93 (t, J = 8 Hz, 1H), 7.65 (d, J = 8 Hz, 2H), 7.58-7.52 (m, 1H), 
7.45-7.40 (m, 3H), 7.29 (d, 7= 8 Hz, 2H), 7.27-7.23 (m, 1H), 6.81 (s, 1H), 3.23 (s, 3H). 
Anal. Calcd. for C2iHi4F4N2O2S2,0.05Hexane: C, 54.25; H, 3.11; N, 5.97. Found: C, 
25 53.96; H, 3.46; N, 5.61. 
MS(EI):m/z466(M + ) 
EXAMPLE 88 

Methyl !-(4-sulfamovlphenvn-5-(4-f2-thiazorvl)phenyl)-lH-pyrazole-3-carboxvIate 

The title compound was prepared according to the procedure of Example 21 
30 using methyl l-(4-sulfamoylphenyl)-5-(4-bromophenyl)-lH-pyrazole-3-carboxylate, 
instead of 4-[5-(4-bromophenyl)-3-(trifluoromethyl)-lH-pyrazol-l-yl]-l- 
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phenylsulfonamide. 
mp: 204-206 °C 

■H-NMR (CDCb) 6: 7.97 (dt, J = 9, 2 Hz, 2H), 7,92 (dt, J = 9, 2 Hz, 2H), 7.90 (d, J 
=3Hz, 1H), 7.52 (dt, J =9, 2Hz, 2H), 7.39 (d, J=3Hz, 1H), 7.30 (ddd, J=% 2, 2 Hz, 2H), 
5 7.12 (s, 1H), 4.93 (br, 2H), 3.99 (s, 3H). 

Anal. Calcd. for C20H16N4O4S2I/2H2O: C, 53.44; H, 3.81 ; N, 12.46. Found: C, 53.43; H, 
4.00; N, 12.30. 
EXAMPLE 89 

4-[4-Cyano-S-[4-(2-thiazolvRphe^^ 
10 The title compound was prepared according to the procedure of Example 21 

using 4-[4-cyano-5-(4-bromophenyl)-lH-pyrazol-l-yl]-l -phenylsulfonamide, instead of 
4-[5 -(4-bromophenyl)-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide. 
mp: 216-217 °C 

'H-NMR (DMSO-de) 5: 8.53 (s, 1H), 8.08 (d, J = 9 Hz, 2H), 7.99 (d, J = 3 Hz, 1H), 
1 5 7.89-7.86 (m, 3H), 7.58-7.5 1 (m, 4H), 7.49 (br, 2H). 

Anal. Calcd. for C19H13N5O2S2: C, 56.01; H, 3.22; N, 17.19. Found: C, 55.76; H, 3.46; 
N, 16.88. 
EXAMPLE 90 

4-f4-ChIoro-5-[4^2-thiazolvft^^ 
20 phenylsulfonamide 

4-[4-Chloro-5-f 4-bromophenylV 3-trifluoromethyl- 1 H-pyrazol- 1 -yl]- 1 - 
phenvlsulfonamide .(step 1) 

To a stirred solution of 4-[5-(4-bromophenyl)-3-trifluoromethyl-l H-pyrazol- 1- 
yl]-l -phenylsulfonamide (0.8 g) in CH2CI2 (6 mL) was added sulfuryl chloride (3 mL) at 

25 room temperature. The mixture was stirred for 8 hours. The reaction mixture was 
poured into water and the whole was vigorously stirred 10 minutes. The resulting 
mixture was extracted with CH2C12 (20 mL). The organic layer was washed with 
saturated NaHCOa solution and brine, dried over sodium sulfate, and concentrated in 
vacuo. The resulting solid was recrystallized with C^Ch-diisopropyl ether to give 

30 the title compound (0.47 g). 

'H-NMR (CDCb) 8: 7.93 (d, J = 9 Hz, 2H), 7.59 (d, J = 9 Hz, 1 H), 7.41 (d, J = 9 Hz, 
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2H), 7.16 (d, J= 9 Hz, 2H), 4.87 (br, 2H). 

4- [4-Chloro-5-[4-(2-thiazolvl^henvn^ 
phenvlsulfonamide. fstep 2) 

The title compound was prepared according to the procedure of Example 21 
5 using 4-[4-Chloro-5-(4-bromophenyl)-3 -trifluoromethyl- 1 H-pyrazoM -yl]- 1 - 

phenylsulfonamide, instead of 4-[5-(4-bromophenyl)-3-(trifluoromethyl)-lH-pyrazol-l- 
yl]- 1 -phenylsulfonamide, 
mp: 233-236 °C (decomposition) 

l H-NMR (CDCb) 8: 8.05 (d, J= 9 Hz, 2H), 7.93-7.90 (m, 3H), 7.47-7.36 (m, 5H), 4.84 
10 (br, 2H). 

Anal. Calcd. for C19H12N4O2S2CIF3I/3H2O: C, 46.49; H, 2.60: N, 11.41. Found: C, 
46.86; H, 2.85; N, 11.03. 

EXAMPLE 91 

5- [2-Fluoro-4-f2-furvnphenvl]-l-r3-fluoro-4-fmethvIsulfonvnphenvl]-3- 
15 trifluoromet hvl-1 H-pvrazole 

The title compound was prepared according to the procedure of Example 79 
(step 2) using 3-fluoro-4-(methylsulfonyl)phenyl hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride, 
mp: 156-160 °C 

20 ! H-NMR (DMSO-d 6 ) 8: 7.94 (t, J= 8.1 Hz, 1H), 7.84 (br.s, 1H), 7.73-7.53 (m, 4H), 
7.44 (d, J = 8.4 Hz, 1H), 7.38 (s, 1H), 7.19 (d, J = 3.5 Hz, 1H), 668-6.65 (s, 1H), 3.33 (s, 
3H). 

EXAMPLE 92 

l-[3-Fluoro-4-fmethvlsulfonvnphenvl^5-[4-f2-furvn-2-methvlphenyH-3- 
25 trifluoromethyl-lH-pvrazole 

The title compound was prepared according to the procedure of Example 77 
(step 4) using 3-fluoro-4-(methylsulfonyl)phenyl hydrazine hydrochloride instead of (4- 
sulfamoylphenyl)hydrazine hydrochloride, 
mp: 77-79 °C 

30 'H-NMR (DMSO-d 6 ) 8: 7.84 (t, J= 8.2 Hz, 1H), 7.60 (s, 1 H), 7.58-7.50 (m, 2H), 7.41- 
7.34 (m, 1H), 7.25-7.15 (m, 2H), 6.73 (s, 1H), 6.78-6.70 (m, 1H), 6.52 (dd, J= 3.5Hz, 
1.8 Hz, 1H), 3.20 (s, 3H), 2.07 (s, 3H). 
EXAMPLE 93 

l-f3-Flu ro-4-fmethvisulfonvftphenvll-S-[3-chl ro-4-f2-furvr>phenyl]-3- 
35 (triflu r methvlMH-pvraz le 
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The title compound was prepared according to the procedure of Example 60 
using 4,4,4-trifluoro-l-[3-chloro-4-(2-fiiryl)phenyl]butane-l,3-dione instead of 4,4,4- 
trifluoro- 1 -[4-(2-fiiry l)phenyl]butane- 1 ,3-dione. 
mp: amorphous. 

5 'H-NMR (CDC1 3 ) 5: 7.98-7.92 (m, lH), 7.92 (d, J= 8 Hz, 1H), 7.56 (d, J = 2 Hz, 1H), 
7.47-7.41 (m, 2H), 7.28-7.23 (m, 2H), 7.12 (d,y = 8 Hz, 1H), 6.84 (s, 1H), 6.57 (dd, J = 
4, 2 Hz, 1H), 3.24 (s, 3H). 

Anal. Calcd. for C21H13CIF4N2O3S: C, 52.02; H, 2.70; N, 5.78. Found: C, 52.12; H, 

2.79; N, 5.63. 
10 EXAMPLE 94 

4-f4-[l-[3-Fluoro-4-(methvlsulfonvl)phenvl1-3-ltrifluorom€thvlVlH-pvrazol-5- 

vl | ph en vl}-l .3-oxazole 

4-f 4-BromophenvD- 1 .3-oxazole (step 1) 

To a stirred solution of 2,4'-dibromoacetophenone (9.66 g, 34.8 mmol) in 
15 formic acid (42 ml) was added ammonium formate (7.58 g, 120.6 mmol), and the 

mixture was heated at reflux temperature for 3 hours. The reaction mixture was 

cooled down to room temperature, and made basic by addition of 50% NaOH aqueous 

solution. The whole was extracted with CH2H2. The organic layer was washed with 

brine, dried over MgSC>4, and concentrated in vacuo. The residue was purified by 
20 flash chromatography eluting with ethyl acetate-hexane (1 : 5) to give title compound 

(2.0 g, 26% yield). 

l H-NMR (CDCI3) 5: 7.95-7.93 (m, 2H), 7.62 (d, J= 9 Hz, 2H), 7.53 (d, J- 9 Hz, 2H). 
1 -[4-f 1 .3-Oxazol-4-yDphenyl]- 1 -ethanone (step 2) 

To a stirred solution of 4-(4-bromophenyl)-l, 3-oxazole (469 mg, 2.09 mmol) in 

25 dioxane (20 ml) was added tributyl(l-ethoxyvinyl)tin (906 mg, 2.51 mmol), 
tetrakis(triphenylphosphine)palladium (240 mg, 0.207 mmol), lithium chloride (221 mg, 
5.23 mmol), and the mixture was heated at reflux temperature for 8 hours. The reaction 
mixture was cooled down to room temperature, and diluted with ethyl acetate. The 
whole was washed with saturated potassium fluoride aqueous solution, and the 

30 precipitate was removed by Alteration through celite. The resulting solution was 
extracted with ethyl acetate. The organic layer was washed with brine, dried over 
MgSC>4, and concentrated in vacuo. To the residue was added THF (10 ml), 2N HC1 
aqueous solution (10 ml), and the mixture was heated at reflux temperature for 8 hours. 
The reaction mixture was cooled down to room temperature, made neutral by addition 

35 of NaHCC>3, and extracted with ethyl acetate. The organic layer was washed with 
brine, dried over MgSC>4, and concentrated in vacuo. The residue was purified by 
flash chromatography eluting with ethyl acetate-hexane (1 : 5) to give title compound 
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(256 mg, 65% yield). 

'H-NMR (CDC1 3 ) 5: 8.06 (d, J= 1 Hz, 1H), 8.01 (d, J= 9 Hz, 2H), 7.98 (d, J= 1 Hz, 
1H), 7.85 (d, J- 9 Hz, 2H), 2.62 (s, 3H). 

4 A4-Trifluoro- 1 ~[4-( 1 .3-oxazol-4-vDphenyl]- 1 ,3-butanedione (step 3) 
5 To a stirred solution of l-[4-(l,3-oxazoM-yl)phenyl]-l-ethanone (256 mg, 1.37 

mmol), ethyl trifluoroacetate (214 mg, 1.51 mmol) in /-butylmethylether (22 ml) was 

added sodium methoxide (28 wt.% solution in methanol; 0.4 ml, 1.67 mmol) over 5 

minutes, and the mixture was stirred for 20 hours. The mixture was made neutral by 

addition of 2N HC1, and the whole was extracted with ethyl acetate. The organic layer 
10 was washed with brine, dried over MgS04, and concentrated in vacuo. The residue 

was used for next reaction without further purification. (433 mg, 99% yield). 

4- (4-f 1 -[3-Fluoro-4-( methvlsulfonvnphenvn-3-ftrifluoromethvl V 1 H-pvrazol-5- 

vl jphenvl } - 1 ,3-oxazole (step 4) 

The title compound was prepared according to the procedure of Example 60 
15 using 4,4,4-trifluoro-l-[4-(l,3-oxazol-4-yl)phenyl]-l,3-butanedione instead of 4,4,4- 

trifluoro- 1 -[4-(2-furyl)phenyl]- 1 ,3-butanedione. 

mp: 164-166 °C 

'H-NMR (CDCI3) 5: 8.01 (d, J= 15 Hz, 2H), 7.95-7.89 (m, 1H), 7.82 (d, J= 8 Hz, 2H), 
7.41 (dd, J= 10, 2 Hz, 1H), 7.32 (d, J= 9 Hz, 2H), 7.23-7.21 (m, 1H), 6.83 (s, 1H), 
20 3.24 (s,3H). 

Anal. Calcd. for C20H13F4N3O3S: C, 53.22; H, 2.90; N, 9.31. Found: C, 53.17; H, 2.99; 
N, 9.35. 
EXAMPLE 95 

4-(4-[l-[4-(MethvlsuIfopvl)phenyl^ 
25 13-oxazole 

The title compound was prepared according to the procedure of Example 94 
using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 175-177 °C 

30 l H-NMR (CDCI3) 8: 8.01 (d, J = 1 Hz, 1H), 7.97-7.94 (m, 3H), 7.78 (d, J - 9 Hz, 2H), 

7.57 (d, 9 Hz, 2H), 7.30 (d, J= 9 Hz, 2H), 6.83 (s, 1H), 3.07 (s, 3H). 

Anal. Calcd. for C20H14F3N3O3S: C, 55.43; H, 3.26; N, 9.70. Found: C, 55.11; H,3.47; 

N, 9.41. 

EXAMPLE 96 
35 2-{4-[l-[3-Fluoro^-fmethvb 

vI ]phenvI}-13-oxazole 

4-Bromo-W- (2.2-diethoxvethvnbenzamide (step 1) 
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To a stirred solution of aminoacetaldehyde diethyl acetal (6.66 g, 50.0 mmol) in 
CH 2 C1 2 (100 ml) was added triethylamine (5.06 g, 50.0 mmol), 4-bromobenzoyl 
chloride (10.97 g, 50.0 mmol), and the mixture was stirred for 6 hours. The reaction 
mixture was concentrated in vacuo. The residue was dissolved in ethyl acetate. The 
5 solution was washed with 0.5N HC1 aqueous solution, water, saturated NaHCC>3 
aqueous solution, brine, dried over MgSQ*, and concentrated in vacuo. The residue 
was recystallized with ethyl acetate-hexane to give title compound (10.45 g, 66% yield). 
! H-NMR (CDCI3) 8: 7.65 (d, J= 9 Hz, 2H), 7.58 (d, J= 9 Hz, 2H), 6.35 (s, 1H), 4.61 (t, 

J= 5 Hz, 1H), 3.81-3.69 (m, 2H), 3.64-3.53 (m, 4H), 1.24 (t, J= 7 Hz, 6H). 

1 0 2-( 4-BromophenvD- 1 .3 -oxazole (step 2) 

4-Bromo-tf- (2,2-diethoxyethyl)benzamide was dissolved in concentrated 
sulfuric acid at 0°C. To phosphorus pentoxide (5.2 g, 18.3 mmol) was added the 
sulfuric acid solution, and the mixture was heated at 180°c for 30 minutes. The reaction 
mixture was cooled down to room temperature, and poured into ice. The whole was 

15 made basic by addition of NaHC03 and ammonia aqueous solution. The whole was 
extracted with ethyl acetate. The organic layer was washed with brine, dried over 
MgSCU, and concentrated in vacuo to give title compound (1 .23 g, 70% yield). 
l H-NMR (DMSO-cU) 5: 8.26 (s, 1H), 7.93 (d, J = 9 Hz, 2H), 7.75 (d, J = 9 Hz, 2H), 
7.42 (s, 1H). 

20 1 -f4-( 1 .3-Qxazol-2-vnphenvl]-l-ethanone (step 3) 

The title compound was prepared according to the procedure of Example 94 
(step 2) using 2-(4-bromophenyl)-l,3-oxazoIe instead of 4-(4-bromophenyl)-l,3- 
oxazole. 

l H-NMR (CDC1 3 ) 8: 8.15 (d, J - 9 Hz, 2H), 8.05 (d, J = 9 Hz, 2H), 7.77 (d, J= 1 Hz, 
25 1H), 7.30 (d, J= 1 Hz, 1H), 2.65 (s, 3H). 

4.4.4-Trifluoro- 1 -[4-f 1 .3-oxazol-2-yOphenvl]- 1 .3-butanedione (step 4) 

The title compound was prepared according to the procedure of Example 94 

(step 3) using l-[4-(l,3-oxazol-2-yl)phenyl]-l-ethanone instead of l-[4-(l,3-oxazol-4- 

yl)phenyl]-l-ethanone. The compound was used for next reaction without purification. 
30 2-(4-[l-[3-Fluoro^-(methvlsuto^ 

Vl]phenyl}-U-oxazQle (step 5) 

The title compound was prepared according to the procedure of Example 60 

using 4,4,4-trifluoro-l-[4-(l,3-oxazol-2-yl)phenyl]-l,3-butanedione instead of 4,4,4- 

trifluoro- 1 -[4-(2-furyl)phenyl]- 1 ,3-butanedione. 
35 mp: 140-142 °C 

l H-NMR (CDCI3) 8: 8.1 1 (d, J = 8 Hz, 2H), 7.93 (dd, J= 8, 8 Hz, 1H), 7.77 (d, J = 1 

Hz, 1H), 7.43 (d, J= 2 Hz, 1H), 7.38 (d, J= 9 Hz, 2H), 7.29 (d, J= 1 Hz, 1H), 7.23 (dd, 
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J = 9, 2 Hz, 1H), 6.86 (s, 1H), 3.24 (s, 3H). 

Anal. Calcd. for C2oH I3 F4N303S: C, 53.22; H, 2.90; N, 9.31. Found: C, 53.02; H, 3.01; 
N, 9.27. 
EXAMPLE 97 
5 2-{4-[l-[4-(MethvlsulfonyUphen^ 
1.3-oxazole 

The title compound was prepared according to the procedure of Example 96 
using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride. 

10 mp: 190-192 °C 

'H-NMR (CDC1 3 ) 8: 8.07 (d, J= 8 Hz, 2H), 7.96 (d, J = 9 Hz, 2H), 7.76 (s, 1H), 7.56 (d, 

J = 9 Hz, 2H), 7.35 (d, J = 9 Hz, 2H), 7.28-7.26 (m, 1H), 6.83 (s, 1H), 3.07 (s, 3H). 

Anal. Calcd. for C20H14F3N3O3S 1/10 Diisopropyl ether + 1/2 H 2 0: C, 54.66; H, 3.65; 

N, 9.28. Found: C ; 54.52; H, 3.58; N, 8.98. 
15 EXAMPLE 98 

4-[5-[4-a3-Oxazol-2-vl)phenyl1-3-ftrifluoromethvlVlH-pvrazoM- 

vl|benzenesulfonamide 

The title compound was prepared according to the procedure of Example 96 

using (4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
20 methylsulfonylphenyl)hydrazine hydrochloride. 

mp: 215-217 °C 

l H-NMR (DMSO-d 6 ) 5: 8.26 (s, 1H), 8.01 (d, J = 8 Hz, 2H), 7.90 (d, J = 8 Hz, 2H), 
7.59 (d, J= 9 Hz, 2H), 7.51-7.48 (m, 4H), 7.42 (s, 1H), 7.36 (s, 1H). 
Anal. Calcd. for C19H13F3N4O3S 1 .5 H 2 0: C, 49.46; H, 3.50; N, 12.14. Found: C, 49.65; 
25 H, 3.44; N, 11.76. 
EXAMPLE 99 

4-{4-[l-[3-Fluoro^t-fmethvlsulfonynphenyl]-3-( f trifluoromethyl)-lH-pyrazol-S- 

yl]phenvl}-13-thiazole 

4-f4-Bromoph envlVl .3-thiazole (step 1) 

30 To a stirred solution of phosphorus pentasulfide (24.5 g, 55 mmol) in dioxane 

(250 ml) was added formamide (28.4 g, 630 mmol), and the mixture was heated at 
reflux temperature for 2 hours. The reaction mixture was cooled down to room 
temperature, and the solution was decanted away from solids. To a stirred solution of 
2,4'-dibromoacetophenone (15 g, 54 mmol) in dioxane (100 ml) was added the 

35 thioformamide solution, and the mixture was heated at reflux temperature for 6 hours. 
The reaction mixture was cooled down to room temperature, and made basic by 
addition of 2N NaOH aqueous solution. The whole was extracted with diethyl ether. 
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The organic layer was washed with brine, dried over MgS04, and concentrated in vacuo. 
The residue was purified by flash chromatography eluting with CH2CI2 to give title 
compound (12.3 g, 95% yield). 

*H-NMR (CDCI3) S: 8.87 (d, J = 2 Hz, 1H), 7.80 (d, J = 8 Hz, 2H), 7.56 (d, J = 8 Hz, 
5 2H),7.53(d,J=2Hz,lH). 

l,[4-n,3-Thiazol-4-vnphenvl]-l-ethanone (step 2) 

The title compound was prepared according to the procedure of Example 94 
(step 2) using 4-(4-bromophenyl)-l,3-thiazole instead of 4-(4-bromophenyl)-l,3- 
oxazole. 

0 l H-NMR (CDCI3) 8: 8.92-8.90 (m, 1H), 8.04-8.02 (m, 4H), 7.69 (d, J = 2 Hz, 1H), 2.64 
(s,3H). 

4.4.4-Trifluoro- 1 1 .3-thiazol-4-vDphenyl]- 1 .3 -butanedione (step 3) 

The title compound was prepared according to the procedure of Example 94 

(step 3) using l-[4-(l,3-tWazol-4-yl)phenyl]-l-ethanone instead of l-[4-(l,3-oxazol-4- 
5 yl)phenyl]- 1 -ethanone. The compound was used for next reaction without purification. 

4-l4-[l-[3-Fluoro-4-(methvlsulfo 

vl lphenvl} - 1 .3-thiazole (step 4) 

The title compound was prepared according to the procedure of Example 60 

using 4,4,4-trifluoro-l-[4-(l,3-thiazol-4-yl)phenyl]-l,3-butanedione instead of 4,4,4- 
0 trifluoro- 1 -[4-(2-furyl)phenyl]- 1 ,3-butanedione. 

mp: 125-127 °C 

l H-NMR (CDCI3) 8: 8.92 (d, J = 2 Hz, 1H), 8.01 (d, J = 8 Hz, 2H), 7.95-7.89 (m, 1H), 
7.65 (d, J = 2 Hz, 1H), 7.42 (dd, J= 10, 2 Hz, 1H), 7.33 (d, J~ 8 Hz, 2H), 7.27-7.22 (m, 
1H), 6.84 (s, 1H), 3.23 (s,3H). 
5 Anal Calcd. for C20H13F4N3O2S2 1/4 Hexane: C, 52.81; H, 3.40; N, 8.59. Found: C, 
52.98; H,3.06;N, 8.91. 
EXAMPLE 100 

4-[5-f4-flJ-Thiazol-4-vnphenvl]-3-ftrifluoromethyn-lH-pyrazol-l- 
vllbenzenesulfonamide 

0 The title compound was prepared according to the procedure of Example 99 

using (4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 188-190 °C 

*H-NMR (DMSO-de) 8: 9.21 (d, J= 2 Hz, 1H), 8.28 (d, J= 2 Hz, 1H), 8.04 (d, J- 8 Hz, 
5 2H), 7.90 (d, J = 9 Hz, 2H), 7.60 (d, J = 9 Hz, 2H), 7.52 (s, 2H), 7.41 (d, J = 8 Hz, 2H), 
7.31 (s,lH). 

Anal. Calcd. for C^HnFa^C^ 1/2 Diisopropyl ether + 1/2 H 2 0: C, 5 1.76; H, 4.1 5; N, 
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10.97. Found: C, 51.92; H, 3.38; N, 10.83. 
EXAMPLE 101 
4-f4-[l-f3-Methyl-4-(methvk 
vl ) phenyl}- 13-thiazole 
5 The title compound was prepared according to the procedure of Example 99 

using (2-methyl-4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro- 
4- methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 147-149 °C 

*H-NMR (CDC1 3 ) 8: 8.90 (d, J = 2 Hz, 1H), 8.00-7.94 (m, 3H), 7.62 (d, J = 2 Hz, 1H), 
10 7.53 (d, J = 2 Hz, 1H), 7.31 (d, J= 9 Hz, 2H), 7.21 (dd, J- % 2 Hz, 1H), 6.83 (s, 1H), 
3.09 (s,3H), 2.70 (s,3H). 

Anal. Calcd. for C2iH,6F3N 3 02S2: C, 54.42; H, 3.48; N, 9.07. Found: C, 54.38; H, 3.66; 
N, 8.98. 

EXAMPLE 102 
15 4-{4-fl-[3-Fluoro-4-fmethykuto 
vl ]phenyl}-2-methvl-1.3-thiazole 

4-(4-BromophenvlV2-methvl-L3-thiazole (step 1) 

To a stirred solution of 2,4*-dibromoacetophenone (5 g, 18 mmol) in dioxane 
(180 ml) was added thioacetamide (6.76 g, 90 mmol), and the mixture was heated at 

20 reflux temperature for 8 hours. The reaction mixture was cooled down to room 
temperature, and made basic by addition of 2N NaOH aqueous solution. The whole 
was extracted with diethyl ether. The organic layer was washed with brine, dried over 
MgS0 4 , and concentrated in vacuo. The residue was purified by flash chromatography 
eluting with ethyl acetate-hexane (1 : 5) to give title compound (4.73 g, 99% yield). 

25 ' 'H-NMR (CDC1 3 ) 5: 7.74 (d, J= 8 Hz, 2H), 7.52 (d, J= 8 Hz, 2H), 7.30 (s, 3H), 2.76 (s, 

3H). 

1 -f4-(2-Methvl-l .34hiazol-4-vnphenvlM -ethanone (step 2) 

The title compound was prepared according to the procedure of Example 94 
(step 2) using 4-(4-bromophenyl)-2-methyl-l,3-thiazole instead of 4-(4-bromophenyl)- 
30 1,3-oxazole. 

! H-NMR (CDCI3) 8: 8.03-7.95 (m, 4H), 7.46 (s, 1H), 2.79 (s, 3H), 2.63 (s, 3H). 
44.4-Trifluoro^l-f4-(2-methvl*h3-thiazol-4'vnphenvl]-L3-butanedione (step 3) 

The title compound was prepared according to the procedure of Example 94 
(step 3) using l-[4-(2-methyUl,3-thiazol-4-yl)phenyl]-l-ethanone instead of l-[4-(i,3- 
35 oxazol-4-yl)phenyl]-l -ethanone. The compound was used for next reaction without 
purification. 

4-(4-ri-[3-Fluoro^-(methv lsulfon^^ 



119 



WO 99/64415 



PCT/IB99/0A970 



vl lphenvl}-2-methvl- 1 .3-thiazole (step 4) 

The title compound was prepared according to the procedure of Example 60 
using 4,4,4-trifluoro-l-[4-(2-methyl-l,3-thia2ol-4-yl)phenyl]-l,3-butanedione instead of 
4,4,4-trifluoro- 1 -[4-(2-fiiryl)phenyl]-l ,3-butanedione. 
5 mp: 139-141 °C 

*H-NMR (CDC1 3 ) 5: 7.95-7.88 (m, 3H), 7.43-7.39 (m, 2H), 7.32-7.23 (m, 3H), 6.82 (s, 
1H),3.23 (s,3H), 2.79 (s, 3H). 

Anal. Calcd. for C21H15F4N3Q2S2: C, 52.39; H, 3.14; N, 8.73. Found: C, 51.99; H, 3.33; 

N, 8.63. 
10 EXAMPLE 103 

2-Fluoro-4-{5-[4-Q3-thiazol-4^^ 

vl|benzenesulfonamide 

The title compound was prepared according to the procedure of Example 99 

using (2-fluoro-4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
1 5 methylsulfony lpheny l)hydrazine hydrochloride . 

mp: 168-170 °C 

'H-NMR (CDCI3) 5: 8.88-8.87 (m, 1H), 7.94 (dd, J = 9, 2 Hz, 2H), 7.82-7.75 (m, 1H), 
7.63-7.62 (m, 1H), 7.35-7.29 (m, 3H), 7.13 (d, J= 9 Hz, 1H), 6.81 (s, 1H), 5.75 (s, 2H). 
Anal. Calcd. for C^H^^C^: C, 48.72; H, 2.58; N, 11.96. Found: C, 48.59; H, 
20 2.85; N, 11.75. 
EXAMPLE 104 

4-{4-fl-[3-Fluoro-4-(methylsulfonyP 
vl ]phenvl}-5-methyl-13-thiazole 

4-(4-BromophenvlV5-methvl-L3-thiazole (step 1) 
25 The title compound was prepared according to the procedure of Example 99 

(step 1) using 2,4 , -dibromopropiophenone instead of 2,4'-dibromoacetophenone. 
'H-NMR (CDCI3) 8: 8.65 (s,lH), 7.60-7.53 (m, 4H), 2.59 (s, 3H). 

1 -f4-f5-Methvl-L3-thiazol-4-vnphenyl]-l -ethanone (step 2) 

The title compound was prepared according to the procedure of Example 94 
30 (step 2) using 4-(4-bromophenyl)-5-methyl-l, 3-thiazole instead of 4-(4-bromophenyl)- 
1,3-oxazole. 

l H-NMR (CDCI3) 8: 8.68 (s, 1H), 8.05 (d, J = 9 Hz, 2H), 7.80 (d, J = 9 Hz, 2H), 2.65 (s, 
3H), 2.64 (s,3H). 

4A4-Trifluoro- 1 -[4-( 5^nethyl-K3-thiazol-4-ynphenvl]- 1 .3-butanedione (step 3) 
35 The title compound was prepared according to the procedure of Example 94 

(step 3) using l-[4-(5-methyl-l,3-thiazol-4-yl)phenyl]-l-ethanone instead of l-[4-(l,3- 
oxazol-4-yl)phenyl]-l -ethanone. The compound was used for next reaction without 
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purification. 

4-(4-[H3-Fluoro-4-(methvlsulfon^ 
vl] phenvl} -5-methvl-l 3-thiazok (step 4) 

The title compound was prepared according to the procedure of Example 60 
5 using 4,4,4-trifluoro- 1 -[4-(5-methyl- 1 ,3-thiazol-4-yl)phenyl]- 1 ,3-butanedione instead of 
4 t 4,4-trifluoro-l-[4.(2-fiiryl)phenyl]-l,3-butanedione. 
mp: 170-172 °C 

■H-NMR (CDC1 3 ) 5: 8.67 (s, 1H), 7.94-7.88 (m, 1H), 7.77 (d, J= 8 Hz, 2H), 7.44 (dd, J 
= 10, 2 Hz, 1H), 7.37 (d, J= 8 Hz, 2H), 7.27 (dd, J = 9, 2 Hz, 1H), 6.85 (s, 1H), 3.23 (s, 
10 3H), 2.65 (s, 3H). 

Anal. Calcd. for CjjH^NaC^ 1/5 Hexane + 1/5 H 2 0: C, 53.08; H, 3.65; N, 8.36. 
Found: C, 52.77; H, 3.48; N, 7.99. 
EXAMPLE 105 

4-{4-[l-[3-Fluoro-4-(methvlsulfonvn^^ 
15 2-fluorophenvl}-13-thiazole 

1 ~(2-Fluoro-4-hvdroxvphenvlV 1 -ethanone (step 1) 

To a stirred suspension of aluminum chloride (42 g, 312 mmol) in 1,2- 
dichloroethane (100 ml) was added 3-fluorophenol (31 g, 276 mmol) dropwise at 0°C. 
After addition, acetyl chloride (24 g, 306 mmol) was added dropwise and then the 
20 mixture was heated at reflux temperature for 16 hours. The mixture was cooled down 
to room temperature, and poured into ice. The whole was extracted with diethylether. 
The organic layer was washed with brine, dried over MgS0 4 , and concentrated in vacuo. 
The residue was recystallized with hexane to give title compound (3.57 g, 8% yield). 
1 H-NMR (CDCI3) 8: 7.88-7.82 (m, 1H), 6.74 (dd, J = 9, 2 Hz, 1H), 6.64 (dd, J= 13, 2 

25 Hz, 1 H), 2.62 (d, J = 5 Hz, 3H). 

2- Bromo- 1 -(2-fluoro-4-hvdroxvphenvl V 1 -ethanone (step 2) 

To a stirred solution of l-(2-fluoro-4-hydroxyphenyl)-l -ethanone (2.56 g, 16.6 
mmol) in dioxane (4 ml) was added a solution of bromine (2.70 g, 16.9 mmol) in 
dioxane (15 ml) dropwise, and the mixture was stirred for 3 hours. The volatile was 
30 evaporated in vacuo, and the residue was used for next reaction without purification. 
(2.4 g, 62% yield). 

1 H-NMR (CDCI3) 8: 7.95-7.89 (m, 1H), 6.73 (dd, J = 9, 2 Hz, 1H), 6.63 (dd, J= 13, 3 
Hz, 1H), 5.96 (s, 1H), 4.48 (d, J= 3 Hz, 2H). 

3- Fluoro-4-f 1 ^-thiazol^vnphenol (step 3) 

35 To a stirred solution of phosphorus pentasulfide (4.0 g, 9.0 mmol) in dioxane 

(40 ml) was added formamide (4.8 g, 106 mmol), and the mixture was heated at reflux 
temperature for 2 hours. The reaction mixture was cooled down to room temperature, 
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and the solution was decanted away from solids. To a stirred solution of 2-bromo-l- 
(2-fluoro-4-hydroxyphenyl)-l-ethanone (1.2 g, 5.15 mmol) in dioxane (14 ml) was 
added the thioformamide solution, and the mixture was heated at reflux temperature for 
6 hours. The reaction mixture was cooled down to room temperature, and made basic 
5 by addition of 2N NaOH aqueous solution. The whole was extracted with ethyl 
acetate. The organic layer was washed with brine, dried over MgS04, and 
concentrated in vacuo. The residue was purified by flash chromatography eluting with 
ethyl acetate-hexane (1 : 4) to give title compound (864 mg, 86% yield). 
'H-NMR (DMSO-d 6 ) 8: 10.03 (s,lH), 9.04 (d, J = 2 Hz, 1H), 7.89-7.83 (m, 1H), 7.67- 

10 7.64 (m, 1H), 6.64-6.53 (m, 2H). 

3-Fluoro-4-f 1 .3-thiazol-4-vnphenvl trifluoromethanesulfonate (step 4) 

To a stirred solution of 3-fluoro-4-(l,3-thiazol-4-yl)phenol (864 mg, 4.43 mmol) 
in CH 2 C1 2 (27 ml) was added 2,6-lutidine (570 mg, 5.32 mmol), 4- 
dimethylaminopyridine (108 mg, 0.89 mmol), trifluoromethanesulfonic anhydride (1.5 g, 

15 5.32 mmol) at -30°C, and the mixture was stirred for 1 hour, and then allowed to warm 
up to room temperature for 2 hours. The reaction mixture was diluted with water and 
the whole was extracted with CH2CI2. The organic layer was washed with brine, dried 
over MgSC>4, and concentrated in vacuo, and the residue was used for next reaction 
without further purification. ( 1 .45 g, 99% yield). 

20 1 -[3-Fluoro-4-( 1 ^-thiazol^vnphenvl l- 1 -ethanone (step 5) 

To a stirred solution of 3-fluoro-4-(l,3-thiazol-4-yl)phenyl 
trifluoromethanesulfonate (1.45 g, 4.43 mmol) in dioxane (42 ml) was added tributyl(l- 
ethoxyvinyl)tin (1.92 g, 5.32 mmol), tetrakis(triphenylphosphine)palladium (512 mg, 
0.44 mmol), lithium chloride (466 mg, 11.0 mmol), and the mixture was heated at 

25 reflux temperature for 16 hours. The reaction mixture was cooled down to room 
temperature, and diluted with ethyl acetate. The whole was washed with saturated 
potassium fluoride aqueous solution, and the precipitate was removed by Alteration 
through celite. The resulting solution was extracted with ethyl acetate. The organic 
layer was concentrated in vacuo. To the residue was added THF (20 ml), 2N HC1 

30 aqueous solution (20 ml), and the mixture was heated at reflux temperature for 8 hours. 
The reaction mixture was cooled down to room temperature, made neutral by addition 
of NaHC0 3 , and extracted with ethyl acetate. The organic layer was washed with 
brine, dried over MgS0 4 , and concentrated in vacuo. The residue was purified by 
flash chromatography eluting with ethyl acetate-hexane (1 : 5) to give title compound 

35 (666 mg, 68% yield). 

'H-NMR (CDCI3) 8: 8.90-8.89 (m, 1H), 8.41-8.35 (m, 1H), 7.99-7.97 (m, 1H), 7.83 (dd, 

J= 8, 2 Hz, 1H), 7.75 (dd, J= 12, 2 Hz, 1H), 2.63 (s, 3H). 
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4 A4-Trifluoro- 1 -[3-fluoro-4-( 1 .3-thiazol-4-vDphenvn-l .3-butanedione (step 6) 

To a stirred solution of l-[3-fluoro-4-(l,3-thiazol-4-yl)phenyl]-l-ethanone (666 
mg, 3.01 mmol), ethyl trifluoroacetate (470 mg, 3.31 mmol) in f-butylmethylether (40 
ml) was added sodium methoxide (28 wt.% solution in methanol; 0.8 ml, 3.6 mmol) 
5 over 5 minutes, and the mixture was stirred for 20 hours. The mixture was made 
neutral by addition of 2N HC1 aqueous solution, and the whole was extracted with ethyl 
acetate. The organic layer was washed with brine, dried over MgS(>4, and 
concentrated in vacuo. The residue was used for next reaction without purification. 
(1.06 g, 99% yield). 

10 4- i 4-f 1 -[3-Fluoro-4-(methvlsulfonvnphenvl1-3-(trifluoromethvl V 1 H-pvrazol-5-vl>2- 

fluorophenvl } - 1 . 3 -thiazole (step 7) 

The title compound was prepared according to the procedure of Example 60 

using 4,4,4-trifluoro-l-[3-fluoro-4-(l,3-thiazol-4-yl)phenyl]-l,3-butanedione instead of 

4,4,4-trifluoro-l-[4-(2-furyl)phenyl]-l,3-butanedione. 
15 mp: 156-158 °C 

*H-NMR (CDC1 3 ) 8: 8.90 (d, J = 2 Hz, 1H), 8.37-8.31 (m, 1H), 7.97-7.91 (m, 2H), 7.43 

(dd, J= 10, 2 Hz, 1H), 7.26 (dd, J= 9, 2 Hz, 1H), 7.17-7.10 (m, 2H), 6.86 (s, 1H), 3.24 
(s, 3H). 

Anal. Calcd. for C20H12F5N3O2S2: C, 49.48; H, 2.49; N, 8.66. Found: C, 49.58; H, 2.63; 
20 N, 8.49. 

EXAMPLE 106 

4-{4-[l-|3-Fluoro-4-(methvlsulfonvnphenvll-3-ftrifluoromethvn-lH-pvrazol-5-vl]- 
2-methylphenyl}-13-thiazole 

2- Bromo- 1 -f 4-hvdroxv -2-methvlphenvl V 1 -ethanone (step 1) 

25 The title compound was prepared according to the procedure of Example 105 

(step 2) using l-(4-hydroxy-2-methylphenyl)-l -ethanone instead of l-(2-fluoro-4- 
hydroxyphenyl)- 1 -ethanone. 

l H-NMR (CDCI3) 5: 7.71 (d, J = 9 Hz, 1H), 6.76-6.71 (m, 2H), 5.71 (s, 1H), 4.40 (s, 

2H), 2.55 (s, 3H). 
30 3-Methvl-4-f K3-thiazol-4-vnphenol (step 2) 

The title compound was prepared according to the procedure of Example 105 
(step 3) using 2-bromo-l-(4-hydroxy-2-methylphenyl)-l -ethanone instead of 2-bromo- 
1 -(2-fluoro-4-hydroxyphenyl)- 1 -ethanone. 

l H-NMR (DMSO-d 6 ) 8: 9.46 (s, 1H), 9.10 (d, J = 2 Hz, 1H), 7.59 (d, J = 2 Hz, 1H), 
35 7.39 (d, J = 8 Hz, 1H), 6.67-6.61 (m, 2H), 2.30 (s, 3H). 

3- Methvl-4-n.3-thia2ol-4-vnphenvl trifluoromethanesulfonate (step 3) 

The title compound was prepared according to the procedure of Example 105 
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(step 4) using 3-methyl-4-(l,3-thiazol-4-yl)phenol instead of 3-fluoro-4-(l,3-thiazol-4- 
yl)phenol. The compound was used for next reaction without purification. 
1 -[3 -Methvl-4-( 1 .3-thiazol-4-vnphenvl]- 1 -ethanone (step 4) 

The title compound was prepared according to the procedure of Example 105 
5 (step 5) using 3-methyl-4-(l,3-thiazol-4-yl)phenyl trifluoromethanesulfonate instead of 

3- fluoro-4-( 1 ,3-thiazol-4-yl)phenyl trifluoromethanesulfonate. 

'H-NMR (CDC1 3 ) 8: 8.92 (d, J = 2 Hz, 1H), 7.89-7.84 (m, 2H), 7.74 (d, J = 8 Hz, 1H), 
7.44 (d, J = 2 Hz, 1 H), 2.64 (s, 3H), 2.53 (s, 3H). 

4.4,4-Trifluoro- 1 -[3-methvl-4-( 1 3-thiazol-4-vnphenvl]- 1 .3-butanedione (step 5) 
10 The title compound was prepared according to the procedure of Example 105 

(step 6) using l-[3-methyl-4-(l,3-thiazol-4-yl)phenyl]-l -ethanone instead of l-[3- 
fluoro-4-( 1 ,3-thiazol-4-yl)phenyl]- 1 -ethanone. 

^-NMR (CDCI3) 5: 8.93 (d, J = 2 Hz, 1H), 7.88-7.78 (m, 3H), 7.49 (d, J= 2 Hz, 1H), 

6.61 (s, 1H), 2.56 (s, 3H). 
15 4-{4-[l-[3-Fluoro-4-(methvlsulfonvl^ 

meth vlpheny 1 } - 1 .3-thiazole (step 6) 

The title compound was prepared according to the procedure of Example 60 

using 4,4,4-trifluoro-l-[3-methyl-4-(l,3-thiazol-4-yl)phenyl]-l,3-butanedione instead of 

4,4,4-trifluoro- 1 -[4-(2-ftiry l)phenyl]-l ,3-butanedione. 
20 mp: 112-1 14 °C 

'H-NMR (CDCI3) 6: 8.92 (d, J = 2 Hz, 1H), 7.95-7.90 (m, 1H), 7.65 (d, J = 8 Hz, 1H), 

7.49-7.44 (m, 2H), 7.28-7.24 (m, 2H), 7.09 (dd, J= 8, 2 Hz, 1H), 6.81 (s, 1H), 3.24 (s, 
3H), 2.48 (s, 3H). 

Anal. Calcd. fo^iH^^C^: C, 52.39; H, 3.14; N, 8.73. Found: C, 52.65; H, 3.47; 
25 N, 8.42. 

EXAMPLE 107 

4- (4-fl-f3-Fluoro-4-fmethvlsulfon^^ 

2- methoxyphcnvl}-l 3-thiazole 

3- Bromophenvl acetate (step 1) 

30 To a stirred solution of 3-bromophenol (25 g, 145 mmol) in acetic anhydride (14 

ml) was added a few drop of sulfuric acid, and the mixture was stirred for 2 hours. 
The mixture was poured into a solution of NaHC03 (1.3 g, 15.5 mmol) in water (160 
ml). The whole was extracted with diethylether. The organic layer was washed with 
saturated NaHCOs aqueous solution, brine, dried over MgS(>4, and concentrated in 

35 vacuo. The residue was used for next reaction without purification. (31 g, 99% yield). 
'H-NMR (CDCI3) 5: 7.39-7.35 (m, 1H), 7.29-7.22 (m, 2H), 7.07-7.02 (m, 1H), 2.30 (s, 

3H). 
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1 -f 4-Bromo-2-hvdroxvphenyl V 1 -ethanone (step 2) 

A mixture of 3-bromophenyl acetate (31 g, 145 mmol), aluminum chloride (34 g, 
256 mmol) was heated at 160°c for 2 hours. The mixture was cooled down to room 
temperature, and poured into ice. The whole was extracted with CH2CI2. The 
5 organic layer was washed with brine, dried over MgSCU, and concentrated in vacuo. 
The residue was used for next reaction without further purification. (3 1 g, 99% yield). 
l H-NMR (CDCI3) 5: 12.34 (s, 1H), 7.58 (d, J= 9 Hz, 1H), 7.18 (d, J= 2 Hz, 1H), 7.04 

(dd, J= 9, 2 Hz, 1H), 2.61 (s, 3H). 

1 -( 4-Bromo-2-methoxvphenvl V 1 -ethanone (step 3) 

10 To a stirred solution of l-(4-bromo-2-hydroxyphenyl)-l -ethanone (28.8 g, 134 

mmol), potassium carbonate (48.6 g, 352 mmol) in DMF (63 ml) was added methyl 
iodide (25 g, 176 mmol), and the mixture was stirred for 20 hours. The mixture was 
poured into water. The whole was extracted with diethylether. The organic layer was 
washed with brine, dried over MgSC>4, and concentrated in vacuo. The residue was 

1 5 used for next reaction without purification. (3 1 .5 g ? 99% yield). 

l H-NMR (CDCI3) 8: 7.62 (d, J = 8 Hz, 1H), 7.17-7.12 (m, 2H), 3.92 (s, 3H), 2.59 (s, 

3H). 

2-Bromo- 1 -(4-bromo-2-methoxvphenvlV 1 -ethanone (step 4) 

To a stirred solution of l-(4-bromo-2-methoxyphenyl)-l -ethanone (31.5 g, 138 
20 mmol) in dioxane (32 ml) was added a solution of bromine (21.8 g, 136 mmol) in 
dioxane (123 ml), and the mixture was stirred for 3 hours. Then the volatile was 
evaporated in vacuo. The residue was recystallized with hexane-dichloromethane to 
give title compound (32.1 g, 76% yield). 

'H-NMR (CDCI3) 8: 7.70 (d, J = 8 Hz, 1H), 7.19 (dd, J = 8, 2 Hz, 1H), 7.15 (d, J = 2 
25 Hz, 1H), 4.55 (s,2H), 3.96 (s, 3H). 

4-f 4-Bromo-2-methoxvphenvl V h3-thiazole (step 5) 

The title compound was prepared according to the procedure of Example 99 
(step 1) using 2-bromo-l-(4-bromo-2-methoxyphenyl)-l -ethanone instead of 2,4'- 
dibromoacetophenone. 

30 'H-NMR (CDCI3) 8: 8.83 (d, J = 2 Hz, 1H), 8.15 (d, J = 8 Hz, 1H), 7.97 (d, J = 2 Hz, 

1H), 7.21 (dd, J = 8, 2 Hz, 1H), 7.14 (d, J = 2 Hz, 1H), 3.96 (s, 3H). 

1 -[3-Methoxv-4-n .3-thiazol-4-vnphenyl]-l -ethanone (step 6) 

The title compound was prepared according to the procedure of Example 94 

(step 2) using 4-(4-bromo-2-methoxyphenyl)-l ) 3-thiazole instead of 4-(4- 

35 bromophenyl)- 1 ,3-oxazole. 

1 H-NMR (CDC1 3 ) 8: 8.87 (d, J = 2 Hz, 1H), 8.41 (d, J = 9 Hz, 1H), 8.17 (d, J= 2 Hz, 

1H), 7.67-7.64 (m, 2H), 4.04 (s, 3H), 2.65 (s, 3H). 
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4 A4-Trifluoro- 1 -f3-methoxv-4-( 1 .3-thiazol-4-vnphenvl]- 1 .3-butanedione (step 7) 

The title compound was prepared according to the procedure of Example 94 

(step 3) using l-[2-methoxy-4-(l,3-thia2ol-4-yl)phenyl]-l-ethanone instead of l-[4-(l,3- 

oxazol-4-yl)phenyl]-l-ethanone. The compound was used for next reaction without 
5 purification. 

4-{4-[l-[3-Fluoro-4-(methvlsulfony 

methoxyphenvU-1.3-thiazole (step 8) 

The title compound was prepared according to the procedure of Example 60 

using 4,4,4-trifluoro- 1 -[3-methoxy-4-( 1 ,3-thiazol-4-yl)phenyl]- 1 ,3-butanedione instead 
10 of 4,4,4-trifluoro- 1 -[4-(2-furl)phenyl]-l ,3-butanedione. 

mp: 155-157 °C 

! H-NMR (CDC1 3 ) 5: 8.86 (d, J = 2 Hz, 1H), 8.34 (d, J = 8 Hz, 1H), 8.09 (d, J = 2 Hz, 
1H), 7.92 (dd,J= 8, 7 Hz, 1H), 7.45 (dd, 7= 10, 2 Hz, 1H), 7.30-7.26 (m, 1H), 6.94 (dd, 
J = 8, 2 Hz, 1H), 6.90-6.85 (m, 2H), 3.88 (s, 3H), 3.23 (s, 3H). 
15 Anal. Calcd. for C21H15F4N3O3S2: C, 50.70; H, 3.04; N, 8.45. Found: C, 50.59; H, 3.18; 
N,8.17. 

EXAMPLE 108 

4-{4-[l-[3-Fluoro^-{methvlsulfon^ 
2-methoxvphenvU- 1 3-oxazole 
20 4-(4-Bromo-2-methoxvphenvn- 1 .3-oxazole (step 1 ) 

The title compound was prepared according to the procedure of Example 94 
(step 1) using 2-bromo- 1 -(4-bromo-2-methoxyphenyl)- 1 -ethanone instead of 2,4'- 
dibromoacetophenone. 

! H-NMR (CDCI3) S: 8.16 (d, J= 1 Hz, 1H), 8.00 (d, J= 8 Hz, 1H), 7.91 (d, J = 1 Hz, 
25 1H), 7.21 (dd, J = 8, 2 Hz, 1H), 7.10 (d, J= 2 Hz, 1H), 3.96 (s, 3H). 

4 A4-Trifluoro-l -[3-methoxv-4-f 1 .3-oxazol-4-vnphenvl]- 1 .3-butanedione (step 2) 

The title compound was prepared according to the procedure of Example 94 

(step 2,3) using 4-(4-bromo-2-methoxyphenyl)-l,3-oxazole instead of 4-(4- 

bromophenyl)-l,3-oxazole. The compound was used for next reaction without 
30 purification. 

4-{4-[ 1 -f3-Fluoro-4-( methylsulfonynphenvl]-3-ftrifluoromethvn-l H-pyrazol-5-vl]-2- 
methoxvphenvl}*! .3-oxazole (step 3) 

The title compound was prepared according to the procedure of Example 60 
using 4,4,4-trifluoro-l-[3-methoxy-4-(l,3-oxazol-^yl)phenyl]-l,3-butanedione instead 
35 of 4,4,4-trifluoro- 1 -[4-(2-furl)phenyI] - 1 ,3-butanedione. 
mp: 148-150 °C 

'H-NMR (CDCI3) 8: 8.24 (d, J= 1 Hz, 1H), 8.18 (d, J= 8 Hz, 1H), 7.95 (d, J= 1 Hz, 
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1H), 7.92-7.89 (m, 1H), 7.43 (dd, 7= 10, 2 Hz, 1H), 7.26 (dd, J= 8, 2 Hz, 1H), 6.94 (dd, 
... J = 8, 2 Hz, 1H), 6.85-6.83 (m, 2H), 3.89 (s, 3H), 3.23 (s, 3H). 
Anal. Calcd. for C^H^NaC^S: C, 52.39; H, 3.14; N, 8.73. Found: C, 52.33; H, 3.39; 
N, 8.46. 
5 EXAMPLE 109 

4-(2-Chloro-4-[l-[3-fluoro-4-(methvlsulfonvnphcnvl]-3-(trifluoromethvlVlH- 
pvrazol-5-vl]phenvl)-13-thiazole 

1- (4-Bromo-2-chlorophenvlVl -ethanone (step 1) 

To a stirred solution of methylmagnesium iodide (0.82 M solution in 
10 diethylether; 1 13 ml, 92.4 mmol) was added a solution of 4-bromcn2-chlorobenzonitrile 
(10 g, 46.2 mmol) in diethylether (92 ml) dropwise, and the mixture was heated at 
reflux temperature for 16 hours. The mixture was cooled down to room temperature, 
added concentrated hydrochloric acid (50 mi), and the mixture was stirred for 5 hours. 
The whole was extracted with diethylether. The organic layer was washed with brine, 
15 dried over MgSC>4, and concentrated in vacuo. The residue was purified by flash 
chromatography eluting with ethyl acetate-hexane (1 ; 10) to give title compound (7.77 
g, 72% yield). 

l H-NMR (CDC1 3 ) 5: 7.61 (dd, J= 7, 1 Hz, 1H), 7.47-7.46 (m, 2H), 2.64 (s, 3H). 

2- Bromo-l -(4-bromo-2-chlorophenylV 1 -ethanone (step 2) 

20 To a stirred solution of l-(4-bromo-2-chlorophenyl)-l -ethanone (11.58 g, 50 

mmol) in dioxane (12 ml) was added a solution of bromine (8.12 g, 51 mmol) in 
dioxane (46 ml), and the mixture was stirred for 3 hours. Then the volatile was 
evaporated in vacuo. The residue was used for next reaction without purification. (15.6 
g, 99% yield). 

25 'H-NMR (CDCI3) 8: 7.65 (d, 7= 2 Hz, 1H), 7.54-7.45 (m, 2H), 4.48 (s, 2H). 
4-(4-Bromo-2-chlorophenvl V 1 ,3-thiazole (step 3) 

The title compound was prepared according to the procedure of Example 99 
(step 1) using 2-bromo-l-(4-bromo-2-chlorophenyl)-l -ethanone instead of 2,4'- 
dibromoacetophenone. 

30 ! H-NMR (CDCI3) 8: 8.87 (d, J = 2 Hz, 1H), 7.92 (d, J= 2 Hz, 1H), 7.88 (d, 7 = 8 Hz, 

1H), 7.65 (d, 7= 2 Hz, 1H), 7.49 (dd, J= 8, 2 Hz, 1H). 

l-[3-Chloro-4-n.3-thiazol-4-vnphenvl]-l -ethanone (step 4) 

The title compound was prepared according to the procedure of Example 94 

(step 2) using 4-(4-bromo-2-chlorophenyl)-l,3-thiazole instead of 4-(4-bromophenyl)- 
35 1,3-oxazole. 

! H-NMR (CDCI3) 8: 8.91 (d, 7= 2 Hz, 1H), 8.16 (d, J= 8 Hz, 1H), 8.09-8.07 (m, 2H), 
7.91 (dd, J= 8, 2 Hz, 1H), 2.64 (s, 3H). 



127 



\VO 99/64415 PCT/IB99/00970 

4 A4-Trifluoro- 1 -[3-chloro4-( 1 .3-thiazol-4-vnphenvl]- 1 .3-butanedione (step 5) 

The title compound was prepared according to the procedure of Example 94 
(step 3) using l-[2-chloro-4-(l,3-thiazol-4-yl)phenyl]-l-ethanone instead of l-[4-(l,3- 
oxazol-4-yl)phenyl]-l-ethanone. The compound was used for next reaction without 
5 purification. 

4- ( 2-Chloro-4-[ 1 -[3-fluoro-4-( methvlsulfonv0phenyl]-3-(trifluoromethvl V 1 H-pvrazol- 

5- vl]phenvl}-L3-thiazole (step 6) 

The title compound was prepared according to the procedure of Example 60 
using 4,4,4-trifluorO"l-[3-chloro-4-(l,3-oxazol-4-yl)phenyl]-l,3"butanedione instead of 
1 0 4,4,4-trifluoro- 1 -[4-(2-furl)phenyl]- 1 ,3-butanedione. 
mp: 108-1 10 °C 

l H-NMR (CDC1 3 ) 5; 8.91 (d, J = 2 Hz, 1H), 8.08 (d, J = 8 Hz, 1H), 8.05 (d, J= 2 Hz, 
1H), 7.99-7.93 (m, 1H), 7.49 (d, J= 2 Hz, 1H), 7.46 (dd, J= 10, 2 Hz, 1H), 7.28-7.24 
(m, 1H), 7.18 (dd, J= 8, 2 Hz, 1H), 6.86 (s, 1H), 3.24 (s, 3H). 
15 Anal. Calcd. for C20H12CIF4N3O2S2 1/10 Hexane: C, 48.46; H, 2.65; N, 8.23. Found: C, 
48.28; H, 2.83; N, 8.10. 
EXAMPLE 110 

4-l4-fl-[3-Fluoro^ -rmethvlsulfo^ 
2-methvlphenviyiJ-oxazole 

20 3-Methvl-4-fl.3>oxazol-4-vnphenol (step 1) 

A mixture of 2-bromo-l-(4-hydroxy-2-methylphenyl>-l-ethanone (18 g, 78 
mmol), ammonium formate (17 g, 273 mmol) in formic acid (100 ml) was heated at 
reflux temperature for 3 hours. The mixture was cooled down to room temperature and 
made basic by addition of 50% NaOH aqueous solution at 0°c. The whole was extracted 

25 with CH2CI2. The organic layer was washed with brine, dried over MgS04, and 
concentrated in vacuo. The residue was purified by flash chromatography eluting with 
ethyl acetate-hexane (1 : 5) to give title compound (1 .8 g, 1 3% yield). 
*H-NMR (DMSO-dg) 6: 9.42 (s, 1H), 8.31 (s, 1H), 8.09 (s, 1H), 7.53 (d, J= 9 Hz, 1H), 

6.62-6.58 (m, 2H). 

30 3-Methvl-4-( 1 .3-oxazol-4-v0phenvl trifluoromethanesulfonate (step 2) 

The title compound was prepared according to the procedure of Example 105 
(step 4) using 3-methyl-4-(l,3-oxazol-4-yl)phenol instead of 3-fluoro-4-(l,3-thiazol-4- 
yl)phenol. 

4.4.4-Trifluoro- 1 -[3-methvl-4-( 1 .3-oxazol-4-vnphenvH- 1 3-butanedione (step 3) 
35 The title compound was prepared according to the procedure of Example 105 

(step 5,6) using 3-methyl-4-(l,3-oxazol-4-yl)phenyl trifluoromethanesulfonate instead 
of 3-fluoro-4-(l,3-thiazol-4-yl)phenyl trifluoromethanesulfonate. The compound was 
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used for next reaction without purification. 

4-(4-[l-[3-Fluoro^-fmethylsulfonyl^phenvl]-3^trifluoromethvlVlH-pvrazol-5-vl]-2- 
methvlphenyl } - 1 .3 -oxazole (step 4) 

The title compound was prepared according to the procedure of Example 60 
5 using 4,4 } 4-trifluoro-l-[3-methyl-4-(l,3-oxazol-4-yl)phenyl]-l,3-butanedione instead of 
4,4,4-trifluoro- 1 -[4-(2-furl)phenyl] - 1 ,3-butanedione. 
mp: 141-143 °C 

'H-NMR (CDC1 3 ) 8: 7.99 (d, J = 1 Hz, 1H), 7.94-7.88 (m, 3H), 7.44 (dd, J= 10, 2 Hz, 
1H), 7.26-7.22 (m, 2H), 7.12 (dd, J= 8, 2 Hz, 1H), 6.80 (s, 1H), 3.23 (s, 3H), 2.48 (s, 
10 3H). 

Anal. Calcd. for C21H15F4N3O3S: C, 54.19; H, 3.25; N, 9.03. Found: C, 54.01; H, 3.21; 
N, 8.80. 

EXAMPLE 111 

4-{2-Methox\-4-[l-[4-fmethvlsulfonvnphenyl]-3-ftrifluoromethvlVlH-pvrazol-S- 
15 vl|phenvl}-U-oxazole 

The title compound was prepared according to the procedure of Example 108 
using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 171-173 °C 

20 'H-NMR (CDCI3) 5: 8.22 (d, J = 1 Hz, 1H), 8.14 (d, J = 8 Hz, 1H), 7.97-7.94 (m, 3H), 
7.59 (d, J = 8 Hz, 2H), 6.94 (dd, J= 8, 2 Hz, 1H), 6.85 (s, 1H), 6.80 (d, J = 2 Hz, 1H), 
3.82 (s, 3H), 3.07 (s, 3H). 

Anal. Calcd. for C 2 iHi 6 F 3 N 3 04S: C, 54.43; H, 3.48; N, 9.07. Found: C, 54.35; H, 3.50; 

N, 8.96. 
25 EXAMPLE 112 

4-f2-Methyl-4-[l-[4-(methvlsulfonynphenyl]-3-(trifluoromethvlVlH-pvrazol-S- 

vl lphenyl}-U-oxazole 

The title compound was prepared according to the procedure of Example 110 

using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
30 methylsulfonylphenyl)hydrazine hydrochloride. 

mp: 148-150 °C 

'H-NMR (CDClj) 8: 7.99-7.85 (m, 5H), 7.57 (d,J= 8 Hz, 2H), 7.21 (s, 1H), 7.09 (d, J 
= 8 Hz, 1H), 6.81 (s, 1H), 3.06 (s, 3H), 2.45 (s, 3H). 

Anal. Calcd. for C2iH 16 F3N303S: C, 56.37; H, 3.60; N, 9.39. Found: C, 56.46; H, 3.80; 
35 N.9.17. 

EXAMPLE 113 

2-Fluoro-4-^-13- m ethvl-4-riJ-thiazol-4-vnphenvl)-3-(trifluoromethvlV1H- 
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pvraz l-l-vl]benzenesulfonamide 

The title compound was prepared according to the procedure of Example 106 
using (2-fluoro-4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride. 
5 mp:l 25-127 °C 

'H-NMR (CDC1 3 ) 8: 8.91 (d, J= 2 Hz, 1H), 7.89-7.83' : (m, 1H), 7.64 (d,J= 8 Hz, 1H), 
7.43 (d, J= 2 Hz, 1H), 7.39 (d, J= 2 Hz, 1H), 7.26 (s^lH), 7.19 (dd, J = 8, 2 Hz, 1H), 
7.07 (dd, J= 8, 2 Hz, 1H), 6.80 (s, 1H), 5.26 (s, 2H), 2-47 (s,3H). 
Anal. Calcd. for C20H14F4N4O2S2 1/2 H 2 0: C, 48.8$; H, 3.08; N, 11.40. Found: C, 
10 48.61; H, 3.06; N, 11.26. 
EXAMPLE 114 

2-Fluoro-4-f5-f3-fluoro-4-nJ-thiazol-4-vnphenvl]-3-ftrinuoromethvl>-lH-pvrazol- 
1-vllbenzenesulfonamide 

The title compound was prepared according to the procedure of Example 105 
15 using (2-fluoro-4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 196-198 °C y -. 

'H-NMR (DMSO-dfi) 5: 9.14 (d, J= 2 Hz, 1H), 8.09-8.03 (m, 2H), 7.80-7.71 (m, 3H), 
7.51 (dd,J=ll,2Hz, 1H), 7.33 (dd,7= 12, 2 Hz, 1H), 7.28 (s, 1H), 7.27 (dd,J= 8, 2 
20 Hz, 1H), 7.13 (dd, J= 8, 2 Hz, 1H). 

Anal. Calcd. for C9H11F5N4O2S2: C, 46.91; H, 2.28; N, 11.52. Found: C, 46.91; H, 
2.32; N, 11.33. 
EXAMPLE 115 

4-f4-tl-[3-Hydroxvmethvl-4-fmethvlsulfonvl>phenyl]-3-rtrifluoromethyn-lH- 
25 Dvrazol-S-vljphenvll-U-thiazole 

The title compound was prepared according to the procedure of Example 99 
using (2-hydtoxymemyl-4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2- 
fluoro-4- methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 203-205 °C 

30 'H-NMR (CDCI3) 8: 8.90 (d, J= 2 Hz, 1H), 8.00-7.95 (m, 3H), 7.79 (d, J = 2 Hz, 1H), 
7.62 (d,7= 2 Hz, 1H), 7.37-7.31 (m, 3H), 6.84 (s, 1H), 4.95 (s, 2H), 3.17 (s, 3H). 
Anal. Calcd. for C21H16F3N3O2S2 1/20 H 2 0: C, 52.50; H, 3.38; N, 8.75. Found: C, 
52.88; H, 3.77; N, 8.47. 
EXAMPLE 116 

35 4-[5-[3-Methyl-4-(13-oxazol-4-vnphenyl]-3-ftrifluoromethyl)-lH-pyrazol-l- 
yl]benzenesulfonamide 

The title compound was prepared according to the procedure of Example 110 
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using (4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 112-1 14 °C 

'H-NMR (CDC1 3 ) 6: 7.98 (d,J= 1 Hz, 1H), 7.92 (d, J = 9 Hz, 2H), 7.88 (d, J = 1 Hz, 
5 1H), 7.85 (d, J= 8 Hz, 1H), 7.51 (d, 9 Hz, 2H), 7.22 (s, 1H), 7.08 (d, J = 8 Hz, 1H), 
6.80 (s, 1H), 4.95 (s, 2H), 2.45 (s, 3H). 

Anal. Calcd. for C2oH ls F3N403S 1/2 H 2 0: C, 52.52; H, 3.53; N, 12.25. Found: C, 52.20; 
H, 3.72; N, 11.99. 
EXAMPLE 117 

10 4-[5-[3-Methoxy-4-riJ-oxazol-4-Ynphenvll-3-ftrifluoromethvn-lH-pvrazol-l- 
yl|benzenesulfonamide 

The title compound was prepared according to the procedure of Example 108 
using (4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride. 

15 mp: 143-145 °C 

'H-NMR (CDCIj) 6: 8.22 (s, 1H), 8.12 (d, J= 8 Hz, 1H), 7.93-7.90 (m, 3H), 7.52 (d, J 

= 9 Hz, 2H), 6.91 (d,y= 8 Hz, 1H), 6.84 (s, 1H), 6.80 (s, 1H), 5.01 (s, 2H), 3.82 (s, 3H). 

Anal. Calcd. for C20H15F3N4O4S 1/10 Hexane: C, 52.31; H, 3.49; N, 11.84. Found: C, 

52.28; H, 3.80; N, 11.51. 

20 EXAMPLE 118 

4.fS-l4-fl.3-Oxazol-4-vnphenv l|-3-rtrinuoromethvn-lH-pvrazol-l- 

vl|bcnzenesulfonamide 

The title compound was prepared according to the procedure of Example 94 
using (4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
25 methylsulfonyIphenyl)hydrazine hydrochloride, 
mp: 170-172 °C 

'H-NMR (CDC1 3 ) 5: 7.98 (d, J= 1 1 Hz, 2H), 7.90 (d, J = 9 Hz, 2H), 7.75 (d, /- 8 Hz, 
2H), 7.48 (d, J= 9 Hz, 2H), 728 (d, J= 8 Hz, 2H), 6.82 (s, 1H), 5.15 (s, 2H). 
Anal. Calcd. for C19H13F3N4O3S 1/5 Hexane: C, 52.10; H, 3.08; N, 12.79. Found: C, 
30 51.88; H, 3.27; N, 12.48. 
EXAMPLE 119 

4-{2-Chloro-4-[l-f4-fmethvlsulfonvnphenyll-3-(trifluoromethyn-lH-pyrazol-5- 
yl] phenyl}-! J-thiazole 

The title compound was prepared according to the procedure of Example 109 
35 using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 128-130 °C 
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'H-NMR (CDCI3) 8: 8.90 (d, J = 2 Hz, 1H), 8.05-7.98 (m, 4H), 7.59 (d,7 = 9 Hz, 2H), 
7.46 (d,J= 2 Hz, 1H), 7.15 (dd, J= 8, 2 Hz, 1H), 6.87 (s, 1H), 3.08 (s, 3H). 
Anal. Calcd. for C20H13CIF3N3O2S2: C, 49.64; H, 2.71; N, 8.68. Found: C, 49.70; H, 
2.92; N, 8.54. 
5 EXAMPLE 120 

4-{2-Methoxv-4-[l-[4-(methvlsulfonvnphenvll-3-ftrifluoromethvl'>-lH-pyrazol-5- 
yl]phenyl}-13-thiazole 

The title compound was prepared according to the procedure of Example 107 
using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
10 methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 164-166 °C 

'H-NMR (CDClj) 8: 8.85 (d, J= 2 Hz, 1H), 8.31 (d, J = 8 Hz, 1H), 8.06 (d, J = 2 Hz, 
1H), 7.96 (d, J= 9 Hz, 2H), 7.60 (d, J= 9 Hz, 2H), 6.94 (dd, J= 8, 2 Hz, 1H), 6.86-6.83 
(m, 2H), 3.82 (s, 3H), 3.06 (s, 3H). 
15 Anal. Calcd. for C21HUF3N3O3S2: C, 52.60; H, 3.36; N, 8.76. Found: C, 52.61 ; H, 3.52; 
N, 8.72. 

EXAMPLE 121 

2-Fluoro-4-[S-[4-n3-oxazol-4-vRphenyll-3-(trifluoromethyn-lH-pyrazol-l- 
yl|benzenesulfonamide 
20 The title compound was prepared according to the procedure of Example 94 

using (2-fluoro-4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: Not Detected. 

l H-NMR (CDCI3) 8: 8.00 (d, J= 13 Hz, 2H), 7.90-7.84 (m, 2H), 7.81 (d,7= 8 Hz, 1H), 
25 7.37 (dd, J= 1 1, 2 Hz, 2H), 7.31 (d, J= 8 Hz, 1H), 7.19 (d, J= 9 Hz, 1H), 6.82 (s, 1H), 
5.12 (s, 2H). 

Anal. Calcd. for C19H12F4N4O3S 1/10 Hexane + 1/2 H 2 0: C, 50.09; H, 3.09; N, 11.92. 
Found: C, 50.39; H, 3.17; N, 1 1.59. 
EXAMPLE 122 

30 2-Fluoro-4-[5-[3-chloro-4-n3-thiazol-4-vl)phenyl]-3-(trifluoromethyn-lH-pyrazol- 

l-yl]benzencsulfonamide 

The title compound was prepared according to the procedure of Example 109 

using (2-fluoro-4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 

methylsulfonylphenyl)hydrazine hydrochloride. 
35 mp: 173-175 °C 

'H-NMR (DMSO-d6) 8: 9.24 (d, J= 2 Hz, 1H), 8.27 (d, J = 2 Hz, 1H), 7.95-7.85 (m, 

4H), 7.71 (d, 7= 2 Hz, 1H), 7.65 (dd, J = 1 1, 2 Hz, 1H), 7.44 (s, 1H), 7.41 (dd, J= 8, 2 
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Hz, 1H), 7.31 (dd, 7=8, 2 Hz, 1H). 

Anal. Calcd. for C9H11CIF4N4O2S2: C, 45.38; H, 2.20; N, 11.14. Found: C, 45.28; H, 
2.38; N, 11.00. 
EXAMPLE 123 

5 2-Fluoro-4-|S-t3-methvl-4-ri.3-oxazol-4-vnphenyl]-3-ftrifluoromethylVlH-pvrazol- 
l-vl[benzenesulfonamide 

The title compound was prepared according to the procedure of Example 110 
using (2-fluoro-4-sulfemoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride. 

10 mp: Not Detected. 

'H-NMR (CDCI3) 6: 8.00 (s, 1H), 7.91-7.83 (m, 3H), 7.40 (dd, 7=11,2 Hz, 1H), 7.26- 

7.24 (m, 1H), 7.18 (d, J= 9 Hz, 1H), 7.11 (d, J= 9 Hz, 1H), 6.80 (s, 1H), 5.13 (s, 2H), 

2.48 (s, 3H). 

Anal. Calcd. for C20HUF4N4O3S 1/2 H 2 0: C, 50.53; H, 3. 18; N, 1 1 .78. Found: C, 50.72; 
15 H, 3.36; N, 11.48. 
EXAMPLE 124 

4-{2-Fluoro-4-|l-[4-(methvlsulfonvl)plienyl]-3-(trifluoromethyn-lH-pyrazol-5- 
yl] phenyl}-! 3-thiazolc 

The title compound was prepared according to the procedure of Example 105 
20 using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 176-178 °C 

'H-NMR (CDCI3) 6: 8.90 (d, J = 2 Hz, 1H), 8.33-8.27 (m, 1H), 7.98 (d,J- 9 Hz, 2H), 
7.92-7.91 (m, 1H), 7.59 (d, J= 9 Hz, 2H), 7.14-7.06 (m, 2H), 6.86 (s, 1H), 3.08 (s, 3H). 
25 Anal. Calcd. for C20H13F4N3O2S2: C, 5 1 .39; H, 2.80; N, 8.99. Found: C, 5 1 .45; H, 2.95; 
N.8.81. 

EXAMPLE 125 

4-(2-Methvl-4-fl-r4-rmcthvlsulfonvnphenvl|-3-rtrmuorome thvn-lH-pvrazol-S- 
vl|phenvl?-1 J-thiazole 
30 The title compound was prepared according to the procedure of Example 106 

using (4-methylsulfonylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 140-142 °C 

'H-NMR (CDClj) 8: 8.91 (d, J = 2 Hz, 1H), 7.% (d, J= 9 Hz, 2H), 7.64-7.57 (m, 3H), 
35 7.42 (d, J= 2 Hz, 1H), 7.24 (d, J = 1 Hz, 1H), 7.07 (dd, J= 8, 2 Hz, 1H), 6.82 (s, 1H), 
3.07 (s, 3H), 2.45 (s, 3H). 

Anal. Calcd. for C21H16F3N3O2S2: C, 54.42; H, 3.48; N, 9.07. Found: C, 54.52; H, 3.66; 
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N, 8;95. 

EXAMPLE 126 

Ethvl l-f3^1uoro^-(methvlsulfonvttphenv^^^ 
carboxvlate 

5 Ethvl 5-(4-bromophenvl V 1 -[3-fluoro-4-( methvlsulfonvOphenvl]- 1 H-pvrazole-3- 

carboxvlate (step 1) 

The subtitle compound was prepared according to the procedure of Example 85 
using methyl 4-(4-bromophenyl)-2,4-diketobutyrate (prepared according to the method 
of J.MedChem., 1997, 40, 1347) instead of 4,4,4-trifluoro-l-(4-bromophenyl)butane- 

10 1,3-dione instep 1. 

! H-NMR (CDC1 3 ) 5: 7.92 (dd, J= 8, 9 Hz, 1H), 7.56 (d, 7= 8 Hz, 2H), 7.43 (dd, J = 2, 
10 Hz, 1H), 7.21 (d, J = 8 Hz, 1H), 7.13 (d, J= 8 Hz, 2H), 7.04 (s, 1H), 4.46 (q, 7 
Hz, 2H), 3.24 (s, 3H), 1.43 (t, J= 7 Hz, 3H). 
Ethvl l-[3-Fluoro-4^methvlsulfonvnpte 

15 carboxvlate (step 2) 

The title compound was prepared according to the procedure of Example 85 
using ethyl 5-(4-bromophenyl)- 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-l H-pyrazole-3- 
carboxylate instead of 5-(4-bromophenyl)- 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-3- 
(trifluoromethyl)-lH-pyrazole and 2-furanboronic acid instead of 3-furanboronic acid in 

20 step 2. 

mp: 172.0 °C 

l H-NMR (CDC1 3 ) 5: 7.90 (dd, J = 8, 9 Hz, 1H), 7.70 (d, J = 9 Hz, 2H), 7.51 (d, J = 1 
Hz, 1H),7.46 (dd, / = 2, 1 1 Hz, 1H), 7.28-7.24 (m, 3H), 7.07 (s, 1H), 6.74 (d, J = 3 Hz, 
1H), 6.51 (dd, J= 2, 4 Hz, 1H), 4.47 (q, J= 7 Hz, 2H), 3.23 (s, 3H), 1.44 (t, 7= 7 Hz, 
25 3H). 

Anal.Calcd.for.C23Hi9FN20 5 S: C, 60.78; H,4.21; N,6.16. Found: C, 60.39; H, 4.38; 
N,6.04. 

MS (EI):m/z454 (M*) 
EXAMPLE 127 

30 l-[ 3-Ethoxv-4-fmethvlsulfoPvl)phenvl)-5-f4-f2-furvl)phenyll-lH-pvrazole-3- 
carboxvlic Acid 

To a stirred solution of ethyl l-[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-(2- 
furyl)phenyl]-lH-pyrazole-3-carboxylate (0.57 g, 1.25 mmol) in ethanol (15 mL)was 
added 2N-NaOH solution in water (1.6 mL, 3.14 mmol), and the mixture was heated at 
35 reflux temperature for 30. minutes. After cooling, 2N-HC1 solution (4 mL) and water 
(30 mL) were added to the mixture. The whole was extracted with ethyl acetate (20 
mL x 3), the organic layer was washed with brine, dried over MgS04, and concentrated 



134 



WO 99/64415 



PCT/IB99/O097O 



in vacuo. The resulting solid was washed with methylene chloride to give the title 
compound (0.413 g, 73.0 %, yield), 
mp: 256.0-257.0 °C 

'H-NMR (DMSO-d6) 6: 7.73-7.60 (m, 4H), 7.25 (d, J= 7 Hz, 2H), 7.16 (s, 1H), 7.03 (d, 
5 J= 2 Hz, 1H), 6.96 (s, 1H), 6.92 (d, J = 4 Hz, 1H), 6.50 (t.J= 2 Hz, 1H), 3.99(q, J= 7 
Hz, 2H), 3.17 (s, 3H), 1.15 (t, 7= 7 Hz, 3H). 

Anal.Calcd.for.C23H2oN206S,0.3H20: C, 60.33; H,4.53; N.6.12. Found: C, 60.07; H, 
4.59; N.5.94. 
MS(EI):m/z452(M + ) 
10 EXAMPLE 128 

l-[ 3-Fluoro-4-(methvlsulfonvnphenvl1-5-[4-f2-furvhphenvl|-lH-pvrazole-3- 
carboxvlic Acid 

The title compound was prepared according to the procedure of Example 127 
using THF instead of ethanol. 
15 mp:l 71. 5-173.0 °C 

1 H-NMR (CDC1 3 ) 5: 7.92 (dd, J = 8, 8 Hz, 1H), 7.71 (d, J = 8 Hz, 2H), 7.51 (d, 7 = 2 
Hz, 1H),7.46 (dd, J = 2, 10 Hz, 1H), 7.29-7.25 (m, 3H), 7.12 (s, 1H), 6.75 (d, J= 3 Hz, 
1H), 6.51 (dd, J= 2, 4 Hz, 1H), 3.24 (s, 3H). 

Anal.Calcd.for.C2iHi5FN2O5S,0.05Hexane,0.6H2O: C, 57.85; H.3.82; N.6.36. Found: C, 
20 57.92; H, 4.08; N,5.97. 
MS(EI):m/z426(M + ) 
EXAMPLE 129 

l- f3-Fluoro-4-fmethvlsulfonvl>phenvl]-S-[4-('2-furvnphenvll-3-hvdroxvmethvl-lH- 
pvrazole 

25 To a solution of l-[3-fluoro-4-(memyUulfonyl)phenyl]-5-[4-(2-furyl)phenyl]- 

lH-pyrazole-3-carboxylic acid (0.1 g, 0.235 mmol) in THF (2 mL) at 0 °C was added 
dropwise 1M borane-THF complex (0.7 mL). The mixture was stirred at room 
temperature for 3 hours. The solution was added water (1 mL) and ethyl acetate (20 
mL), and the mixture was washed with IN HC1, saturated NaHC03, and brine, dried 

30 over MgSCU, filtered, and concentrated in vacuo. The crude mixture was purified by 
flash chromatography eluting with hexane / ethyl acetate (1 / 1) to give the tide 
compound (0.051 g, 52.6 % yield). 

'H-NMR (CDCb) 8: 7.86 (dd, J = 8, 8 Hz, 1H), 7.69 (d, J= 8 Hz, 2H), 7.51 (d,J = 2 
Hz, 1H), 7.36 (dd, J= 2, 10 Hz, 1H), 7.27 (d, J= 8 Hz, 2H), 7.20 (d, J = 9 Hz, 1H), 
35 6.73 (d 7 J= 4Hz, 1H), 6.57 (s, 1H), 6.51 (dd, J= 2, 3, Hz, 1H), 4.81 (s, 2H), 3.22 (s, 
3H) 
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Anal;Calcd.for.C2iHi7FN204S, O.IH2O: C, 60.89; H.4.19; N,6.76. Found: C, 60.69; H, 
4.56; N,6.52. 
MS(EI):m/z412(M + ) 
EXAMPLE 130 

5 l-| 3-Fluoro-4-rmethvlsulfonvl^phenvll-S-| 4-r2.furvnphenvll-3-f4- 
morpholinecarbonylMH-pyrazole 

A solution of l-[3-fluoro^methyisulfonyl)phenyl]-5-[4-(2-furyl)phenyl]-lH- 
pyrazole-3-carboxylic acid (0.2 g, 0.469 mmol), l-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride (WSC, 0.108 g, 0.563 mmol), and 

10 morpholine (0.04 mL, 0.492 mmol) in methylene chloride (10 mL) was stirred at room 
temperature for 3.5 hours. The mixture was diluted with methylene chloride (20 mL) 
and washed with saturated NaHCCb, water, and brine, dried over MgSCK filtered, and 
concentrated in vacuo. The crude mixture was purified by flash chromatography eluting 
with methylene chloride / methanol (30 / 1). The resulting solid was recrystallized 

15 from methylene chloride - hexane to give the title compound to give the title compound 
(0.1 g, 43.1% yield), 
mp: 22 1.0-222.0 °C 

'H-NMR (CDCb) 5: 7.90 (dd, J = 8, 8 Hz, 1H), 7.71 (d, 7 = 8 Hz, 2H), 7.51 (d, J= 2 
Hz, 1H),7.35 (dd, J= 2, 11 Hz, 1H), 7.29-7.26 (m, 2H), 7.22 (d, J= 8 Hz, 1H), 6.97 (s, 
20 1H), 6.75 (d, J = 3 Hz, 1H), 6.51 (dd, J = 2, 4 Hz, 1H), 4.14 (brs, 2H), 3.83-3.76 (m, 
6H), 3.24 (s, 3H). 

Anal.Calcd.for.C25H22FN3O5S,0.05H2O: C, 60.49; H.4.49; N.8.46. Found: C, 60.19; H, 

4.63;N,8.28. 

MS (El) : m/z 495 (M+) 

25 EXAMPLE 131 

^-Mcthvl-l-f3-fluoro-4-rmethvlsulfonvnDhen vl)-S-f4-f2-furvnphenvll-lH- 

pyrazole-3-carboiamide 

The title compound was prepared according to the procedure of Example 130 

using 2M-methylamine in THF solution instead of morpholine. 
30 mp: 196.0-198.0 °C 

'H-NMR (CDCb) 6: 7.91 (dd, J= 8, 8 Hz, 1H), 7.70 (d, J = 8 Hz, 2H), 7.51 (d, J = 2 

Hz, 1H),7.37 (dd, J = 2, 10 Hz, 1H), 7.27 (d, J= 8 Hz, 2H), 7.22 (d, J= 2 Hz, 1H), 7.08 

(s, 1H), 6.97-6.90 (brm, 1H), 6.74 (d, J= 4 Hz, 1H), 6.51 (dd, J= 2, 4 Hz, 1H), 3.24 (s, 

3H), 3.04(d,7=5Hz,3H). 
35 Anal.Calcd.for.C22HigFN304S: C, 60.13; H,4.13; N.9.56. Found: C, 60.02; H, 4.50; 

N.9.21. 

MS (El): m/z 439 (M*) 
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EXAMPLE 132 

H3-Fluoro-4-fmethvlsiilf nyhphenvl]-5-|4-r2-furvnphenvl)-lH-pyrazole-3- 
carboxamide 

The title compound was prepared according to the procedure of Example 130 
5 using 0.5M-ammonia in 1 ,4-dioxane solution instead of morpholine. 
mp: 239.0-240.0 °C 

'H-NMR (CDCb) 8: 7.92 (dd, J = 8, 8 Hz. 1H), 7.71 (d, J = 8 Hz, 2H), 7.51 (d, J = 2 
Hz, 1H), 7.24 (dd, J= 2, 10 Hz, 1H), 7.27 (d, J= 8 Hz, 2H), 7.24-7.23 (m, 1H), 7.10 (s, 
1H), 6.83 (brs, 1H), 6.75 (d, J = 3 Hz, 1H), 6.51 (dd, J = 2, 3 Hz, 1H), 5.54 (brs, 1H), 
10 3.25(s, 3H). 

Anal.Calcd.for.C2iHi6FN3O4S,0.2H2O: C, 58.79; H.3.85; N.9.79. Found: C, 58.42; H, 

4.01;N,9.41. 

MS (EI) : m/z 425 (M*) 

EXAMPLE 133 

15 JV.A^-Dimethvl-1-f3-fluoro-4-rmethvlsulfonvnphenvl)-5-t4-f2-furvnphenvll-lH- 
pvrazole-3-carboxamide 

The title compound was prepared according to the procedure of Example 130 
using dimethylamine hydrochloride and triethylamine instead of morpholine. 
mp: 167.0-168.0 °C 

20 'H-NMR (CDCb) 8: 7.89 (dd, J= 8, 8 Hz, 1H), 7.70 (d, J= 9 Hz, 2H), 7.51 (d,J = 1 
Hz, 1H), 7.37 (dd, 7= 2, 11 Hz, 1H), 7.30-7.26 (m, 2H), 7.25-7.20 (m, 1H), 6.95 (s, 1H), 

6.74 (d, J= 3 Hz, 1H), 6.51 (dd, J= 2, 3 Hz, 1H), 3.43 (s, 3H), 3.23(s, 3H), 3.13 (s, 3H). 
Anal.Calcd.for.C23H2oFN 3 04S: C.60.92; H.4.45; N,9.27. Found: C, 60.64; H, 4.66; 
N.9.06. 

25 MS (EI) : m/z 453 (M*) 
EXAMPLE 134 

jV-Methoxv-l-f3-flunro-4.fmcthv lsulfonvnphenvIl-S-(4-r2-furvnphenvll-lH- 
pvrazole-3-carhoxamide 

The title compound was prepared according to the procedure of Example 130 
30 using methoxylamine hydrochloride and triethylamine instead of morpholine. 
mp: 1 26.0-128.0 °C 

'H-NMR (CDCb) 8: 9.38 (s, 1H), 7.92 (dd, J= 8, 8 Hz, 1H), 7.70 (d, J= 8 Hz, 2H), 
7.51 (d, J= 2 Hz, 1H), 7.36 (dd, J= 2, 10 Hz, 1H), 7.27-7.21 (m, 3H), 7.12 (s, 1H), 

6.75 (d, J= 4 Hz, 1H), 6.51 (dd, J= 2, 4 Hz, 1H), 3.93 (s, 3H), 3.25(s, 3H). 

35 Anal.Calcd.for.C22Hi8FN3OsS,0.7H2O,0.1Hexane: C.56.77; H,4.34; N,8.87. Found: C, 
57.00; H, 4.41;N,8.50. 
MS (EI) : m/z 455 (M*) 
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EXAMPLE 135 

5-[4-f2-FurvnphenvlM-[4^methvlsulf nvlV3^triflu r methvl)phenvH-3- 
trifluoromethvl-lH-pvrazolc 

4-(Methvlsulfonvl V3-( trifluoromethvnnitrobenzene (step 1 ) 
5 A mixture of 2-fluoro-5-nitrobenzotrifluoride (2.09 g, 10 mmol) and sodium 

methanesulfinate (1.32 g, 1 1 mmol) in DMSO (20 mL) was heated at 130 °C for 17.5 
hours. After cooling down to room temperature, the mixture was poured into ice- 
water. The whole was extracted with ethyl acetate (30 mL x 2), the combined organic 
layer washed with water, brine, dried over MgS04, and concentrated in vacuo. The 
10 residue was crystallized from hexane to give the subtitle compound (1.56 g, 57.8 %, 
yield). 

'H-NMR (CDC1 3 ) 8: 8.75 (m, 1H), 8.61-8.58 (m, 2H), 3.26 (s, 3H). 

4-( , MethvlsulfonvlV3-(trifluoromethvnaniline (step 2^ 

A mixture of 4-(methylsulfonyl)-3-(trifluoromethyl)nitrobenzene (1.55 g ? 5.76 
15 mmol), iron powder (1.61 g, 28.8 mmol), and ammonium chloride (0.031 g, 0.58 mmol) 

in ethanol (30 mL), and water (8 mL) was heated at reflux temperature for 1 hour. 

After cooling, insolubles were filtered off by Celite, and volatiles were removed by 

evaporation. The residue was redissolved in ethyl acetate (50 mL) and the whole 

washed with water and brine. After dried over MgSCU and concentration in vacuo. 
20 The residue was washed with hexane to give the subtitle compound (1.05 g, 76.2 %, 

yield). 

'H-NMR (CDCI3) 8: 8.01 (d, J- 9 Hz, 1H),7.05 (d, 7= 3 Hz, 1H), 6.82 (dd, J= 3, 9 Hz, 
1H), 4.47 (bis, 2H), 3.13 (s, 3H). 

4-fMethylsulfonvn-3-(trifluoromethvnphenvlhvdrazine hydrochloride (step 3^ 
25 To a stirred suspension of 4-(methylsulfonyl)-3-(trifluoromethyl)aniline (1 .04 g, 

4.35 mmol) in cone. HCl (10 mL) was added dropwise a solution of sodium nitrate 
(0.315 g, 4.57 mmol) in water (10 mL) at -20 °C. After stirring for 30 minutes, the 
resulting suspension was added Tin(H) chloride dihydrate (4.92 g, 21.8 mmol) in 
conc.HCl (10 mL) at -10 °C. After stirring for 1 hour at -5 °C, the mixture was stirred 
30 further 1 hour at room temperature. The reaction mixture was made alkaline with 
aqueous NaOH at 0-5 °C. The mixture was filtered through Celite, the filterate was 
extracted with THF (30 mL x 3), the combined organic layer washed with brine, dried 
over MgS04 and concentration in vacuo to give the subtitle compound (1 g). 
! H-NMR (CDCb) 8: 8.06 (d, J= 9 Hz, 1H), 7.04-6.97 (m, 2H), 5.95 (brs, 1H), 3.77 (brs, 
35 2H),3.13(s,3H). 

The solid (1 g) was dissolved in 10 % methanolic HCl (3 mL), and volatiles 
were removed by evaporation. The residue was recrystallized from methylene chloride 
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- ether to give the subtitle compound (0.869 g, 68.8 % yield, via 2 steps). 

5-r4-(2-Furvn P henvl]-l-r44me 

trifluoromethvl- 1 H-pvrazole (step 4) 

The title compound was prepared according to the procedure of Example 60 
5 using 4-(methylsulfonyl)-3-(trifluoromethyl)phenyIhydrazine hydrochloride instead of 
3-fluoro-4-(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
mp: 159-160 °C 

'H-NMR (CDC1 3 ) 8: 8.26 (d, J = 9 Hz, 1H), 8.05 (d, 7= 2 Hz, 1H), 7.72 (d, J= 8 Hz, 
2H), 7.63 (dd, J= 2, 9 Hz, 1H), 7.52 (d, 7= 2 Hz, 1H), 7.26 (d, J= 8 Hz, 2H), 6.83 (s, 
10 1H), 6.76 (d, J= 4 Hz, 1H), 6.52 (dd, 7=2, 4 Hz, 1H), 3.20 (s, 3H). 

Anal.Calcd.for.C22Hi4F6N203S: C, 52.80; H, 2.82; N, 5.60. Found: C, 53.09; H, 3.06; N, 
5.46. 

MS (EI):m/z500 (M*) 
EXAMPLE 136 
15 544-(2-FurvnphenvlM-f3-meth^ 
1 H-pvrazole 

3-Methoxv^-(methvlsulfonyDnitrobenzene (step 1) 

The subtitle compound was prepared according to the procedure of Example 

135 using 2-chloro-5-nitroanisole instead of 2-fluoro-5-nitrobenzotrifluoride in step 1. 
20 'H-NMR (CDC1 3 ) 5: 8.19 (d, J= 8 Hz, 1H), 7.96 (dd, J= 2, 9 Hz, 1H), 7.91 (d, J= 2 

Hz, 1H), 4.13 (s, 3H), 3.26 (s, 3H). 

3-Methoxv-4-f meth vlsulfonvnaniline (step 2^ 

The subtitle compound was prepared according to the procedure of Example 

135 using 3-methoxy-4-(methylsulfonyl)nitrobenzene instead of 4-(methylsulfonyl)-3- 
25 (trifluoromethyl)nitrobenzene in step 2. 

■H-NMR (CDCb) 6: 7.69 (d, J= 8 Hz, 1H), 6.21-6.21 (m, 2H), 4.21 (brs, 2H), 3.91 (s, 

3H), 3.15 (s, 3H). 

3- Methoxy-4-(methvlsulfonvn phenvlhvdrazine hydrochloride ( step 3) 

The subtitle compound was prepared according to the procedure of Example 
30 135 using 3-methoxy-4-(methylsulfonyl)aniline instead of 4-(methylsulfonyl)-3- 
(mfluoromethyl)aniline in step 3. 

5-f 4-(2-FurvDphenvl]- 1 -f 3-methoxy-4-( methvlsulfonvnphenvl]-3-trifluoromethvl- 1 H- 
pyrazole (step 4) 

The title compound was prepared according to the procedure of Example 60 
35 using 3-methoxy-4-(methylsulfonyl)phenylhydrazine hydrochloride instead of 3-fluoro- 

4- (methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
mp: 138.9 °C 
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'H-NMR (CDCl 3 ) 5: 7.92 (d, J = 9 Hz, 1H), 7.69 (d, J = 8 Hz, 2H), 7.51 (s, 1H), 7.28- 
7.26 (m, 2H), 7.17 (s, 1H), 6.97 (d, J = 8 Hz, 1H), 6.81 (s, 1H), 6.73 (s, 1H), 6.51 (s, 
1H), 3.90 (s, 3H), 3.21 (s, 3H). 

Anal.Calcd.for.C22HnF3N204S: C, 57.14; H, 3.71; N, 6.06. Found: C, 57.10; H, 3.88; N, 
5 6.09. 

MS (EI):m/z462 (M*) 
EXAMPLE 137 

2- Fluoro^[5-[4^2*fuirnphenvl|-3-ftrifluoroincthvlVlH-pvrazol-l- 
vl]benzencsulfonamide 

0 4-Acetamido-2-fluorobenzenesulfonamide fstep I) 

To a stirred chlorosulfonic acid (33 mL, 0.5 mol) was added dropwise 3- 
fluoroacetanilide (15.3 g, 0.1 mol) at 0 °C. The mixture was heated at 70 °C for 6 
hours and cooled down to room temperature. The mixture was diluted with methylene 
chloride (50 mL) and poured into ice-water. The whole was extracted with methylene 

5 chloride (30 mL x 2). The combined organic layer was added 25 % ammonium 
hydroxide (20 mL) at 0 °C, and the mixture was stirred for 1 hour at room temperature. 
The suspension was filtered to give the subtitle compound (1 1.17 g, 48.1 % yield, via 2 
steps). 

! H-NMR (DMSO-d6) 6: 10.47 (s, 1H), 7.77-7.68 (m, 2H), 7.54 (brs, 2H), 7.38 (dd, J = 
0 2, 9 Hz, lH),2.10(s,3H). 

4-Amino-2-fluorobenzenesulfonamide ( step 2) 

A mixture of 4-acetamido-2-fluorobenzenesulfonamide (1 1.15 g, 48 mmol) and 

sodium hydroxide (11.5 g, 480 mmol) in water (80 mL) was heated at reflux 

temperature for 3 hours. The mixture was made neutral by addition of 2N-HC1 
5 solution, and resulting suspension was filtered to give the subtitle compound (5.8 g, 

63.5 % yield). 

'H-NMR (DMSO-d6) 5: 7.41-7.34 (m, 1H), 7.14 (brs, 2H), 6.39 (brs, 1H), 6.36-6.33 (m, 
1H), 6.11 (brs,2H). 

3- Fluoyo-4-swlfanQylphenYlhY4rozinQ fry4rochlori4e (step ?) 

0 The subtitle compound was prepared according to the procedure of Example 

135 using 4-amino-2-fluorobenzenesulfonamide instead of 4-(methylsulfonyl)-3- 
(trifluoromethyl)aniline in step 3. 

! H-NMR (DMSO-d6) 8: 7.71 (brs, 1H), 7.42 (t, J= 9 Hz, 1H), 7.15 (brs, 2H), 6.61-6.49 
(brs, 2H), 4.26 (brs, 2H). 
5 2-Fluoro-4-[5-f 4-( 2-furvOphenvl'|-3-f trifluoromethvlV 1 H-pvrazol- 1 - 
vllbenzenesulfonamide (step 41 

The title compound was prepared according to the procedure of Example 60 
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using 3-fluoro-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
mp: 151.0 °C 

'H-NMR (CDC1 3 ) 8: 7.86 (dd, J= 8, 8 Hz, 1H), 7.71 (d, J= 9 Hz, 2H), 7.51 (dd, J= 1, 
5 1 Hz, 1H), 7.38 (dd, 7= 2, 1 1 Hz, 1H), 7.26 (d, J= 9 Hz, 2H), 7.21-7.16 (m, 1H), 6.80 
(s, 1H), 6.75 (d, J=4 Hz, 1H), 6.51 (dd,J=2, 4 Hz, 1H), 5.12 (brs, 2H). 
Anal.Calcd.for.C2oHi3F4N303S: C, 53.22; H, 2.90; N, 9.31. Found: C, 53.38; H, 3.18; N, 
8.93. 

MS(EI):m/z451(M + ) 
10 EXAMPLE 138 

4-r5-f3-Chloro-4-f2-furvnpheHvl)-3-rtrifluoromcth vn-lH-pvrazol-l-vli-2- 

fluorobenzenesulfonamide 

The title compound was prepared according to the procedure of Example 60 

using 3-fluoro-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
15 (methylsulfonyl)phenylhydrazine hydrochloride and 4,4,4-trifluoro-l-[3-chloro-4-(2- 

furyl)phenyl]butane-l,3-dione instead of 4,4,4-trifluoro-l-[4-(2-furyl)phenyl]butane- 

1,3-dione instep 2. 

mp: 171.8 °C 

'H-NMR (CDC1 3 ) 8: 7.92 - 7.86 (m, 2H), 7.55 (dd, J= 1, 2 Hz, 1H), 7.45-7.38 (m, 2H), 
20 7.27-7.26 (m, 1H), 7.18 (dd, J= 2, 8 Hz, 1H), 7.10 (dd, J= 2, 8 Hz, 1H), 6.83 (s, 1H), 
6.57 (dd, J = 2, 4 Hz, 1H), 5.13 (brs, 2H). 

Anal.Calcd.for.C2oHuClF4N303S,0.1Hexane: C, 49.84; H, 2.67; N, 8.55. Found: C, 

49.95; H, 2.78; N, 8.30. 

MS(EI):m/z485(M + ) 
25 EXAMPLE 139 

2-Fluoro-4-|S-f4-r2-furvlV-3-methvlphenvl)-3-ftrifluoromethvn-lH-pvrazQl-1- 

vllbenzenesulfonamide 

The title compound was prepared according to the procedure of Example 60 

using 3-fluoro-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
30 (methylsulfonyl)phenylhydrazine hydrochloride and 4,4,4-trifluoro-l-[4-(2-furyl)-3- 

methylphenyl]butane-l,3-dione instead of 4,4,4-trifluoro-l-[4-(2-furyl)phenyl]butane- 

1,3-dione in step 2. 

mp: 78-80 °C 

'H-NMR (CDCI3) 8: 7.85 (dd, J= 8, 8 Hz, 1H), 7.73 (d, J= 8 Hz, 1H), 7.54 (d, J= 2, 
35 1H), 7.40 (dd, J = 2, 1 1 Hz, 1H), 7.19 (d, J= 9 Hz, 2H), 7.05 (d, J = 8 Hz, 1H), 6.79 (s, 
1H), 6.65 (d, J= 4 Hz, 1H), 6.54 (dd, 7= 2, 4 Hz, 1H), 5.14 (brs, 2H), 2.51 (s, 3H). 
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AnaLCalcd.for.C2iHj5F4N303S: C, 54.19; H, 3.25; N, 9.03. Found: C, 54.24; H, 3.56; N, 
8.87. 

MS (EI):m/z465 (M*) 
EXAMPLE 140 
5 3-Chloro-4-[5-[4-f2-furv^ 
vl] benzenes ulfonamide 
3-Chloro-4-fluorobenzenesulfonamide (step \) 

To a solution of 3-chloro-4-fluorobenzenesulfonyl chloride (2.29 g, 10 mmot) in 
methylene chloride (30 mL) was added 25 % ammonium hydroxide (10 mL) at room 
10 temperature and the mixture was stirred for 1 hour. The solvent was removed in vacuo. 
The residue was redissolved in ethyl acetate (50 mL) and the whole washed with water 
and brine. After dried over MgS04 and concentration in vacuo. The resulting solid 
was recrystallized from ether - hexane to give the title compound (1.429 g, 68.2 % 
yield). 

15 ! H-NMR (DMSO-d6) 8: 8.00 (dd, /= 2, 7 Hz, 1H), 7.83 (ddd, 7- 2, 7, 9 Hz, 1H), 7.65 
(t, J = 9 Hz, 1H), 7.54 (brs, 2H). 

2-Chloro-4-sulfamovlphenvlhydrazine hydrochloride ( step 2) 

The title compound was prepared according to the procedure of Example 61 

using 3-chloro-4-fluorobenzenesulfonamide instead of 4-chlorophenyl fluoromethyl 
20 sulfone in step 1. 

l H-NMR (CDC1 3 ) 5: 7.59 (s, 1H), 7.27-7.2 1 (m, 3H), 7.09 (brs, 2H), 4.33 (brs, 2H). 

3 -Chloro-4-[5-[4-( 2-fiirvnphenvl1-3-( trifluoromethvl V 1 H-pyrazol- 1 - 

yl]benzenesulfonamide (step 3) 

The title compound was prepared according to the procedure of Example 60 
25 using 2-chloro-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 

(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 

mp: 190.3 °C 

l H-NMR (CDCI3) 5: 8.01 (d, J = 2 Hz, 1H), 7.91 (dd, J = 2, 8 Hz, 1H), 7.66-7.59 (m, 

3H), 7.47 (d, J= 2 Hz, 1H), 7.18 (d, J= 9 Hz, 2H), 6.84 (s, 1H), 6.69 (d, J= 4 Hz, 1H), 
30 6.47 (dd, J= 2, 4 Hz, 1H), 5.07 (brs, 2H). 

Anal.Calcd.for.C20Hi3ClF3N3O3S,0.05Hexane: C, 51.54; H, 2.89; N, 8.93. Found: C, 

51.19; H, 3.20; N,8.57. 

MS (EI):m/z467(M*) 

EXAMPLE 141 
35 3-Fluoro-4-[5-{4-(2-fuirl^ 

vljbenzenesulf namide 

3,4-Difluorobenzenesulfonamide (step 1) 
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The subtitle compound was prepared according to the procedure of Example 
137 using 1,2-difluorobenzene instead of 3-fluoroacetanilide in step 1. 
l H-NMR (CDC1 3 ) 6: 7.80-7-71 (m, 2H), 7.39-7.27 (m, 1H), 5.06 (brs, 2H). 
2"Fluoro-4-sulfamoylphenvlhvdrazine hydrochloride (step 2^ 
5 The title compound was prepared according to the procedure of Example 61 

using 3, 4-difluorobenzenesulfonamide instead of 4-chlorophenyl fluoromethyl sulfone 
instep 1. 

3-Fluoro-4-[5-f4-(2-farviyhen^^ 
yljbenzenesulfonamide (step 3) 
10 The title compound was prepared according to the procedure of Example 60 

using 2-fluoro-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
mp: 174.4 °C 

'H-NMR (CDC1 3 ) 5: 7.84 (m, 1H), 7.77-7.68 (m, 2H), 7.63 (dd, J = 2, 9 Hz, 2H), 7.49 
15 (d, J= 2 Hz, 1H), 7.21 (d, J= 9 Hz, 2H), 6.83 (s, 1H), 6.71 (d, J= 3 Hz, 1H), 6.49 (dd, 
7= 2, 3 Hz, 1H), 4.94 (brs, 2H). 

Anal.Calcd.for.C20Hi3F4N3O3S,0.3H2O: C, 52.59; H, 3.00; N, 9.20. Found: C, 52.85; H, 
3.14; N, 8.83. 
MS(EI):m/z451 (Nf) 
20 EXAMPLE 142 

(5-[4-f2-Furvnphepvl]-l-f4-fmethvlsulfonvn-2-methvlphenvU-3-trifluoromethvl- 

lH-pvrazole 

2-Methvl-4-fmethvlsulfonvnnitrobenzene (step 1) 

The subtitle compound was prepared according to the procedure of Example 
25 135 using 5-fluoro-2-nitrotoluene instead of 2-fluoro-5-mtrobenzotrifluoride in step 1. 
'H-NMR (CDCI3) 8: 8.09 (d, J= 8 Hz, 1H), 7.98-7.92 (m, 2H), 3.12 (s, 3H), 2.68 (s, 
3H). 

2-Methvl-4-( methvlsulfonvnaniline ( step 2) 

The subtitle compound was prepared according to the procedure of Example 
30 135 using 2-methyl-4-(methylsulfonyl)nitrobenzene instead of 4-(methylsulfonyl)-3- 
(trifluoromethyl)nitrobenzene in step 2. 

'H-NMR (CDCI3) 5: 7.59 (s, 1H), 7.56 (d, J = 2 Hz, 1H), 6.71 (dd, J= 1, 7 Hz, 1H), 
4.17 (brs, 2H), 3.00 (s, 3H), 2.20 (s, 3H). 

2-Methyl-4-(methvlsulfonvn phenvlhvdrazine hydrochloride (step 3) 
35 The subtitle compound was prepared according to the procedure of Example 

135 using 2-methyl-4-(methylsulfonyl)aniline instead of 4-(methylsulfonyl)-3- 
(trifluoromethyl)aniline in step 3. 
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[5-[4-f 2-Furynphenvll- 1 -f 4-( methvlsulfonvl V2-methvlphenvl]-3-trifluoromethvl- 1 H- 
pvrazole (step 4 > 

The title compound was prepared according to the procedure of Example 60 
using 2-methyl-4-(methylsulfonyl)phenylhydrazine hydrochloride instead of 3-fluoro-4- 
5 (methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
mp: 205.0 °C 

'H-NMR (CDCI3) 6: 7.89-7.83 (m, 2H), 7.60 (d, J = 9 Hz, 2H), 7.50-7.47 (m, 2H), 7.14 
(d, J= 9 Hz, 2H), 6.86 (s, 1H), 6.69 (d, J= 3 Hz, 1H), 6.48 (dd, J= 2, 4 Hz, 1H), 3.07 
(s, 3H), 2.12 (s,3H). 

10 Anal.Calcd.for.C22HnF3N203S: C, 59.19; H, 3.84; N, 6.27. Found: C, 59.32; H, 4.13; N, 
6.17. 

MS (EI) : m/z 446 (M*) 
EXAMPLE 143 

4-f5-14*f2-Furvnphenvl]-3-arifluoromethvlVlH-pyrazol-l-vll-2- 
15 methvlbenzenesulfonamide 

4-Acetamido-2-methvlbenzenesulfonamide (step H 

The subtitle compound was prepared according to the procedure of Example 

137 using m-acetotoluidide instead of 3-fluoroacetanilide in step 1. 

'H-NMR (DMSO-d6) 5: 10.2 (s, 1H), 7.78 (s, 1H) ? 7.74 (s, 1H), 7.56 (m, 1H), 7.53 (s, 
20 2H), 2.54 (s, 3H), 2.06 (s, 3H). 

4-Amino-2-methvlbenzenesulfonamide (step 2) 

The subtitle compound was prepared according to the procedure of Example 

137 using 4-acetamido-2-methylbenzenesulfonamide instead of 4-acetamido-2- 

fluorobenzenesulfonamide in step 2. 
25 1 H-NMR (DMSO-d6) 8: 7.48 (d, J = 8 Hz, 1H), 6.88 (brs, 2H), 6.42 (s, 1H), 6.38 (dd, J 

= 2, 8 Hz, 1H), 5.68 (brs, 2H), 2.42 (s, 3H). 

3- Methvl-4-sulfamovlphenvlhvdrozine hydrochloride (step 3) 

The subtitle compound was prepared according to the procedure of Example 
135 using 4-amino-2-methylbenzenesulfonamide instead of 4-(methylsulfonyl)-3- 
30 (trifluoromethyl)aniline in step 3. 

! H-NMR (DMSO-d6) 5: 7.55 (d, J = 9 Hz, 1H), 7.29 (brs, 1H), 6.90 (brs, 2H), 6.62 (s, 
1H), 6.59 (dd, J- 3, 9 Hz, 1H), 4.10 (brs, 2H), 2.46 (s, 3H). 

4- [5-[4-(2-Furvn P henvl]-3-(trifluoit)methvlVlH-ovrazol-l-vll-2- 
methvlbenzenesulfonamide (step 4) 

35 The title compound was prepared according to the procedure of Example 60 

using 3-methyl-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
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mp: 137.4 °C 

'H-NMR (CDCb) 8: 7.95 (d, J = 9 Hz, 1H), 7.67 (d, J = 8 Hz, 2H), 7.50 (d, J = 2 Hz, 
1H), 7.48 (d, J = 2 Hz, 1H), 7.24 (d, J = 8 Hz, 2H), 7. 14 (dd, J = 2, 9 Hz, 1H), 6.79 (s, 
1H), 6.73 (d, J= 4 Hz, 1H), 6.50 (dd, 7= 2, 3 Hz, 1H), 4.91 (brs, 2H), 2.67 (s, 3H). 
5 Anal.Calcd.for.C2iHi6F3N303S: C, 56.37; H, 3.60; N, 9.39. Found: C, 56.60; H, 3.85; N, 
9.04. 

MS (EI):m/z447 (M+) 
EXAMPLE 144 

2- Chloro^-[5-f4-f2-fiirvnphenyll-3-(trinuoromethyl)-lH-pvrazol-l-yl} 
10 benzenesulfonamide 

4-Acetamido-2-chlorobenzenesulfonamide (step 1) 

The subtitle compound was prepared according to the procedure of Example 

1 37 using m-chloroacetanilide instead of 3-fluoroacetanilide in step 1 . 

'H-NMR (DMSO-d6) 5: 10.4 (s, 1H), 7.94 (d, J = 2 Hz, 1H), 7.90 (d, 7= 9 Hz, 1H), 
15 7.56 (dd, J = 2, 9 Hz, 1H). 7.36 (brs, 2H), 2.10 (s, 3H). 

4-Amino-2-chlorolbenzenesulfonamide (step 2) 

The subtitle compound was prepared according to the procedure of Example 

137 using 4-acetamido-2-chlorobenzenesulfonamide instead of 4-acetamido-2- 

fluorobenzenesulfonamide in step 2. 
20 1 H-NMR (DMSO-de) 8: 7.58 (d, J = 9 Hz, 1 H), 7.09 (brs, 2H), 6.67 (d, J = 2 Hz, 1H), 

6.50 (dd, J = 2, 9 Hz, 1H), 6.07 (brs, 2H). 

3- Chloro-4-sulfamovlphenvlhvdrozine hydrochloride (step 3) 

The subtitle compound was prepared according to the procedure of Example 

135 using 4-amino-2-chlorolbenzenesulfonamide instead of 4-(methylsulfonyl)-3- 
25 (trifluoromethyl)aniline in step 3. 

l H-NMR (DMSO-d6) 8: 7.67 (brs, 1H), 7.58 (d, J= 9 Hz, 1H), 7.1 1 (brs, 2H), 6.87 (d, J 

= 2 Hz, 1H), 6.66 (dd, J= 2, 9 Hz, 1H), 4.27 (brs, 2H)). 

2-Chloro-4-f5-f4-(2-fuiTlVhenvl1-3-frrifluoromemvlVlH-pvrazol-l-vn 

benzenesulfonamide ( step 4) 
30 The title compound was prepared according to the procedure of Example 60 

using 3-chloro-4-sulfknoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 

(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 

mp: 192.6 °C 

'H-NMR (CDCb) 8: 8.03 (d, J = 9 Hz, 1H), 7.73-7.68 (m, 3H), 7.51 (s, 1H), 7.28-7.23 
35 (m, 3H), 6.80 (s, 1H), 6.75 (d, J= 3 Hz, 1H), 6.51 (dd, J= 2, 4 Hz, 1H), 5.19 (brs, 2H). 
Anal.Calcd.for.C20Hi3ClF3N3O3S,0.1H2O: C, 51.15; H, 2.83; N, 8.95. Found: C, 51.26; 
H, 3. 12; N, 8.55. 
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MS (EI):m/z467 (M*) 
EXAMPLE 145 

4-{5-{4-f2-Fui^phenyl1-Wt^ 
methylbenzenesulfonamide 

5 4-Acetamido-3-methvlbenzenesulfo namide (step 1) 

The subtitle compound was prepared according to the procedure of Example 
137 using o-acetotoluidide instead of 3-fluoroacetanilide in step 1. 
'H-NMR (DMSO-d6) 5: 9.47 (s, 1H), 7.94 (bis, 1H), 7.72-7.36 (m, 4H), 2.26 (s, 3H), 
2.09 (s, 3H). 

10 4-Amino-3-methvlben7.enesulfonam ide (step 2^> 

The subtitle compound was prepared according to the procedure of Example 
137 using 4-acetamido-3-methylbenzenesulfonamide instead of 4-acetamido-2- 
fluorobenzenesulfonamide in step 2. 

2-Methvl-4-sulfamovlphenvIhvdrozine hydrochloride (step 3) 
15 The subtitle compound was prepared according to the procedure of Example 

135 using 4-amino-3-methylbenzenesulfonamide instead of 4-(methylsulfonyl)-3- 
(trifluoromethyl)aniline in step 3. 

4-(5-[4-(2-Furvnphenvl]-3-(trifluoro methvn-lH-Pvra2ol-l-vn-3- 
methylbenzenesulfonamide (step 4) 
20 The title compound was prepared according to the procedure of Example 60 

using 2-methyl-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
mp: 87-89°C 

l H-NMR (CDC1 3 ) 8: 7.86-7.80 (m, 2H), 7.59 (d, J- 8 Hz, 2H), 7.47 (s, 1H), 7.43 (d, J 
25 = 8 Hz, 1H), 7.15 (d, J= 8 Hz, 2H), 6.85 (s, 1H), 6.68 (d, J= 3 Hz, 1H), 6.48 (m, 1H), 
4.95 (brs, 2H), 2.08 (s, 3H). 

Anal.Calcd.for.C2iHi6F3N3O3S,0.1H2O: C, 56.15; H, 3.63; N, 9.35. Found: C, 56.02; H, 
3.91; N, 8.97. 
MS (EI):m/z447(M + ) 
30 EXAMPLE 146 

[S-[4-(2-Furyl)phenvlM44^methvlsulfo^ 

lH-pvrazole 

2^Methoxv-4-rmethvlsulfonvnnit robenzene (step 1) 

The subtitle compound was prepared according to the procedure of Example 
35 135 using 5-chloro-2-mtroanisole instead of 2-fluoro-5-nitrobenzotrifluoride in step 1. 
'H-NMR (CDCl 3 ) 6: 7.80 (d, J = 8 Hz, 1H), 7.67 (d, J= 1 Hz, 1H), 7.62 (dd, J = 2, 8 
Hz, 1H), 4.06 (s, 3H), 3.11 (s, 3H). 
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2-Methoxv^methvlsulfonvDaniline (step 2) 

The subtitle compound was prepared according to the procedure of Example 
135 using 2-methoxy-4-(methylsulfonyl)nitrobenzene instead of 4-(methylsulfonyl)-3- 
(trifluoromethyl)nitrobenzene in step 2. 
5 l H-NMR (CDCl 3 ) 8: 7.38 (dd, J= 2, 8 Hz, 1H), 7.27 (s, 1H), 6.74 (d, J = 8 Hz, 1H), 
4.36 (brs, 2H), 3.92 (s, 3H), 3.02 (s, 3H). 

2-Methoxv-4-(methvlsulfonvD phenvlhvdrazine hydrochloride (step 3) 

The subtitle compound was prepared according to the procedure of Example 
135 using 2-methoxy-4-(methylsulfonyl)aniline instead of 4-(Methylsulfonyl)-3- 
10 (trifluoromethyl)aniline in step 3. 

l H-NMR (CDCl 3 ) 8: 7.51 (dd, J= 2, 8 Hz, 1H), 7.23 (d, J= 2 Hz, 1H), 7.10 (d, 7 = 8 
Hz, 1H), 6.07 (brs, 1H), 3.90 (s, 3H), 3.63 (brs, 2H), 3.02 (s, 3H). 
[5-f4-f2-Furvnphenvt]-l-[4-(meth^ 
pvrazole (step 4) 

15 The title compound was prepared according to the procedure of Example 60 

using 2-methoxy-4-(methylsulfonyl)phenylhydrazine hydrochloride instead of 3-fluoro- 
4-(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 
mp: 200.2 °C 

'H-NMR (CDCI3) 8: 7.76 (d, J = 8 Hz, 1H), 7.67 (dd, J= 2, 8 Hz, 1H), 7.60 (d, J = 9 
20 Hz, 2H), 7.48 (dd, 7=1,2 Hz, 1H), 7.42 (d, J= 2 Hz, 1H), 7.19 (d, 7= 9 Hz, 2H), 6.80 
(s, 1H), 6.69 (d, 7= 4 Hz, 1H), 6.48 (dd, 7= 2, 4 Hz, 1H), 3.52 (s, 3H), 3.08 (s, 3H). 
Anal.Calcd.for.C22Hi7F3N20 4 S: C, 57.14; H, 3.71; N,6.06. Found: C, 57.06; H, 3.68; 
N,5.96. 

MS (EI):m/z462 (M 4 ) 
25 EXAMPLE 147 

[5-[4-(2-Fui7nphenvl]-l-[4-(methylsulfonyl>-2-(trifluoroniethvnphenyl]-3- 
trifluoromethvl-lH-pvrazole 

4-(MethvlsulfonylV2-(trifluoromethynnitrobenzene (step H 

The subtitle compound was prepared according to the procedure of Example 
30 135 using 5-fluoro-2-nitrobenzotrifluoride instead of 2-fluoro-5-nitrobenzotrifluoride in 
step 1. 

'H-NMR (CDCI3) 8: 8.41 (s, 1H), 8.34 (d, 7= 8 Hz, 1H), 8.06 (d, 7 = 8 Hz, 1H), 3.16 (s, 
3H). 

4-(MethvlsulfonvlV2-(trifluoromethynaniline (step 2) 
35 The subtitle compound was prepared according to the procedure of Example 

135 using 4-(methylsulfonyl)-2-(trifluoromethyl)nitrobenzene instead of 4- 
(methylsulfonyl)-3-(trifluoromethyl)nitrobenzene in step 2. 
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'H-NMR (CDCb) 6: 8.01 (s, 1H), 7.82 (dd, J= 2, 9 Hz, 1H), 6.83 (d, J = 9 Hz, 1H), 
4.76 (brs,2H), 3.03 (s, 3H). . 

4-(MethylsulfonylV2-(trifluoromethvn phenvlhvdrazine hydrochloride (step 3> 

The subtitle compound was prepared according to the procedure of Example 
5 135 using 4-(methylsulfonyl)-2-(trifluoromethyl)aniline instead of 4-(Methylsulfonyl)- 
3-(trifluoromethyl)aniline in step 3. 

r5-[4-(2-Furvnphenvl]-l-f4-(methvlsulfonvlV2-(trifluoromethvnphenvl]-3- 
trifluoromethvl- 1 H-pvrazole (step 4 ) 

The title compound was prepared according to the procedure of Example 60 
10 using 4-(methylsulfonyl)-2-(trifluoromethyl)phenylhydrazine hydrochloride instead of 

3- fluoro-4-(methylsulfonyl)phenylhydrazine hydrochloride in step 2. 

l H-NMR (CDCb) 8: 8.40 (s, 1H), 8.16 (d, J = 8 Hz, 1H), 7.61 (d, J= 9 Hz, 2H), 7.53 (d, 
J = 8 Hz, 1H), 7.48 (s, 1H), 7.15 (d, 7= 8 Hz, 2H), 6.86 (s, 1H), 6.71-6.68 (m, 1H), 6.48 
(s, 1H), 3.12 (s, 3H). 

15 Anal.Calcd.for.C22HuF6N2O3S,0.05Hexane,0.4H2O: C, 52.23; H, 3.02; N,5.49. Found: 
C,52.37;H,2.94;N,5.09. 
MS (EI):m/z500 (M+) 
EXAMPLE 148 

4- |5-[4-(2-Furvnphenvl]-3-(trifluoit)methylVlH-pyrazol-l-vl]-2^ 
20 methoxvbenzenesulfonamide 

3- Methoxvacetanilide (step 1) 

To a stirred solution of m-anisidine (12.3 g, 0.1 mol) in THF (80 mL) was added 
acetic anhydride (11.3 mL, 0.12 mol) at 0 °C. The mixture was stirred at room 
temperature for 30 minutes. The reaction mixture was washed with water (50 mL), 
25 brine (30 mL), dried over MgSCU, and concentrated in vacuo. The resulting solid was 
recrystallized from methylene chloride - hexane to give the subtitle compound (15.9 g, 
96.4% yield). 

'H-NMR (CDCb) 5: 7.43 (brs, 1H), 7.27-7.26 (m, 1H), 7.20 (dd, J= 8, 8 Hz, 1H), 6.97 
(d, J = 8 Hz, 1H), 6.65 (dd, J = 2, 8 Hz, 1H), 3.79 (s, 3H), 2.16 (s, 3H). 
30 4-Acetamido-2-methoxybenzenesulfonamide (step 2) 

The subtitle compound was prepared according to the procedure of Example 
137 using 3-methoxyacetanilide instead of 3-fluoroacetanilide in step 1 . 

4- Amino-2-methoxvbenzenesulfonamide (step 3^ 

The subtitle compound was prepared according to the procedure of Example 
35 137 using 4-acetamido-2-methylbenzenesulfonamide instead of 4-acetamido-2- 
fluorobenzenesulfonamide in step 2. 

l H-NMR (DMSO-d6) 8: 7.34 (d, J= 8 Hz, 1H), 6.57 (brs, 2H), 6.25 (d, J= 2 Hz, 1H), 
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6.12 (dd, J = 2, 8 Hz, 1H), 5.81 (brs, 2H), 3.77 (s, 3H). 

3- Methoxy-4-sulfamovlphenvlhvdrozine hydrochloride ( step 4) 

The subtitle compound was prepared according to the procedure of Example 
135 using 4-amino-2-methoxybenzenesulfonamide instead of 4-(methylsulfonyl)-3- 
5 (trifluoromethyl)aniline in step 3, 

4- [5-[4^2-FurvnphenvllO-arifluoromethvlVlH-pvrazol-l-vl]-2- 
methoxvbenzenesulfonamide (step 5) 

The title compound was prepared according to the procedure of Example 60 
using 3-methoxy-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
1 0 (methy lsulfonyl)phenylhydrazine hydrochloride in step 2 . 
mp: 206.7°C 

l H-NMR (CDC1 3 ) 8: 7.85 (d, J = 8 Hz, 1H), 7.69 (dd, J = 2, 8 Hz, 2H), 7.51 (d, J= 2 
Hz, 1H), 7.26 (d, J = 8 Hz, 2H), 7.16 (d,J = 2 Hz, 1H), 6.94 (dd, J = 2, 8 Hz, 1H), 6.80 
(s, 1H), 6.73 (d, J= 4 Hz, 1H), 6.5 1 (dd, J = 2, 4 Hz ? 1H), 5.05 (brs, 2H), 3.91 (s, 3H). 
15 Anal.Calcd.for.C2iHi6F3N3O4S,0.lH2O: C,54.22; H, 3.51; N, 9.03. Found: C, 54.41; H, 
3.73; N, 8.63. 
MS (EI):m/z463(M + ) 
EXAMPLE 149 

2- Chloro-4-[5-[3*methvl-4-f4-thiazoM>phenyl)-3*ftrifluoromethvl>-lH-pvrazol-l- 
20 yl] benzenesulfonamide 

The title compound was prepared according to the procedure of Example 60 
using 3-chloro-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
(methylsulfonyl)phenylhydrazine hydrochloride and 4,4,4-trifluoro-l-[3-methyl-4-(4- 
thiazoly l)phenyl]butane- 1 ,3 -dione instead of 4,4,4-trifluoro- 1 -[4-(2- 
25 furyl)phenyl]butane-l ,3-dione in step 2. 
mp; 1 13.0-1 15.0°C 

'H-NMR (CDCb) S: 8.92 (d, J= 2 Hz, 1H), 8.03 (d, J = 9 Hz, 1H), 7.79 (d, J= 2 Hz, 
1H), 7.64 (d, J= 8 Hz, 1H), 7.43 (d, J = 2 Hz, 1H), 7.27-722 (m, 2H), 7.07 (d, 7= 8 Hz, 
1H), 6.81 (s, 1H), 5.20 (brs, 2H), 2.47 (s, 3H). 
30 Anal.Calcd.for.C20HuClF3N4O2S2,0.4Hexane: Q49.68; H, 3.47; N, 10.73. Found: C, 
49.96; H, 3.84; N,10.36, 
MS (EI) : m/z 498 (M*) 
EXAMPLE 150 

3- Fluoro^-[5-[3-methvl^f4-thiazolyn^ 
35 yll ^n^cnegulfopamid^ 

The title compound was prepared according to the procedure of Example 60 
using 2-fluoro-4-sulfamoylphenylhydrazine hydrochloride instead of 3-fluoro-4- 
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(methylsulfonyl)phenylhydrazine hydrochloride and 4,4,4-trifluoro-l-[3-methyl-4-(4- 
thiazolyl)phenyl]butane-l,3-dione instead of 4,4,4-trifluoro-l-[4-(2- 
fiiryl)phenyl]butane-l,3-dione in step 2. 

! H-NMR (CDCb) 5: 8.87 (d, J= 2 Hz, 1H), 7.81-7.60 (m, 3H), 7.53 (d, J= 8 Hz, IH), 
5 7.38 (d, J = 2 Hz, 1H), 7.22-7.21 (brs, 1H), 7.00 (d, J = 8 Hz, 1H), 6.83 (s, 1H), 5.39 
(brs, 2H),2.40(s, 3H). 

Anal.Calcd.for.C20Hi4F4N4O2S2,0.3H2O: C,49.24; H, 3.02; N, 11.48. Found: C, 49.51; 
H,3.35;N,11.12. 
MS (EI):m/z482 (M*) 
10 EXAMPLE 151 

5-[3-Fluoro-4-fmethvlsulfonynphen^ 
Pyrrole 

To a stirred solution of l-(4-bromophenyl)-2-[3-fluoro-4- 
(methyIsulfonyl)phenyl]-5-methyl-lH-pyrrole (0.318 g, 0.78 mmol, Example 35, step 3) 

15 in 1,4-dioxane (12 mL) was added 4-(tributylstannyl)thiazole (0.35 g, 0.94 mmol ), 
lithiun chloride (0.083 g, 1.95 mmol), and tetrakis(triphenylphosphine)palladium(0) 
(0.090 g, 0.078 mmol) at room temperature under nitrogen. The mixture was heated at 
reflux temperature for 3.5 hours. After cooling, volatiles were removed by 
evaporation. The residue was redissolved in ethyl acetate (30 mL) and the whole 

20 washed with water and brine. After dried over MgS04 and concentration in vacuo. 
The crude mixture was purified by flash chromatography eluting with hexane / ethyl 
acetate (3/1). The resulting solid was recrystallized from ethyl acetate - hexane to 
give the title compound (0.221 g, 68.8 % yield), 
mp: 215.0 °C 

25 'H-NMR (CDCb) 6: 8.91 (d, J = 2 Hz, 1H), 8.02 (d, J = 9 Hz, 2H), 7.65 (dd, J = 7, 8 
Hz, 1H), 7.63 (d, J= 2 Hz, 1H), 7.24 (d, J = 9 Hz, 2H), 6.99-6.88 (m, 2H), 6.56 (d, J= 
4 Hz, 1H), 6.16 (d, J- 4 Hz, 1H), 3.15 (s, 3H), 2.17 (s, 3H). 

Anal.Calcd.for.C2iHnFN2Q2S2,0.5H2O: Q59.84; H, 4.30; N, 6.65. Found: C, 59.57; H, 
4.37; N, 6.36. 
30 MS(EI):m/z412(M + ) 
EXAMPLE 152 

5-P-Fluoro-4-fmethvlsulfonvnphenyl]-2-methyM-[3-methyl-4-f4- 
thiazolvnphenyl]-lH-pvrrole 

The title compound was prepared according to the procedure of Example 151 
3 5 using 5-[3 -fluoro-4-(methylsulfonyl)phenyl]-2-methyl- 1 -[3-methyi-4-(4- 

thiazoly l)phenyl]- 1 H-pyrrole instead of 1 -(4-Bromophenyl>2-[3-fluoro-4- 
(methylsulfonyl)phenyl]-5-methyl-lH-pyrrole (Example 39). 
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mp: 179.0-181.0 °C 

l H-NMR (CDCb) 5: 8.92 (d, J = 2 Hz, 1H), 7.72-7.63 (m, 2H), 7.45 (d, J = 2 Hz, 1H), 
7.10-7.05 (m, 2H), 6.99-6.92 (m, 2H), 6.55 (d, J= 4 Hz, 1H), 6.14 (d, J = 4 Hz, 1H), 
3.17 (s, 3H), 2.47 (s, 3H), 2.16 (s, 3H). 
5 AnaI.Calcd.for.C22Hi9FN2O2S2,0.3H2O: C,61.18; H, 4.57; N, 6.49. Found: C, 60.98; H, 
4.55; N, 6.21. 
MS (EI) :m/z426 (M*) 
EXAMPLE 153 

l-f3-Fluoro^methvteulfonYl)pte^ 
10 lH-imidazole 

^f3-Fluoro-4-(methvlsulfonv^ 
fstq? 1) 

To a suspension of 3-fluoro-4-(methylsulfonyl)aniline (6.24 g, 33 mmol) in 
toluene (100 mL) at 0 °C was added over 5 minutes trimethylaluminum (50.5 mL, 0.98 

15 M solution in hexane, 49.5 mmol). The reaction mixture was warmed to room 
temperature and stirred for 3.5 hours. A solution of 4-bromobenzonitrile (12 g, 65.9 
mmol) in toluene (60 mL) was added over 15 minutes and the reaction mixture heated 
to 70 °C. After 20 hours, the reaction mixture was cooled to room temperature and 
poured over a slurry of silicagel in chloroform-methanol (2:1, 750 mL). After 

20 filtration, the residue was washed with a mixture of methylene chloride-methanol (2:1, 
375 mL). The combined filtrates were concentrated in vacuo, and the resulting 
yellowish solid was washed with hexane-ether (2:1, 300 mL) to give the subtitle 
compound (12.78 g). 
MS (EI) : m/z370(M + ) 

25 2-f4-BromophenvlV143-fluor o-4-rmethvlsulfonvnphenvn^hvdxPXV^ 
trifluoromethvl-4.S-dihvdro-lH -imidazole. (step 2) 

To a mixture of A^-[3-fluoro-4-(methylsulfonyl)phenyl]-4- 
(bromophenyl)benzenecarboximidamide (12.77 g, 33 mmol) and sodium bicarbonate 
(5.54 g, 66 mmol) in 2-propanol (250 mL) was added 3-biomo-l,l,l-trifluoroacetone 

30 (7.56 g, 39.6 mmol). After the reaction mixture was heated to 80 °C for 17.5 hours, 
the solvent was removed. The residue was redissolved in ethyl acetate (200 mL) and 
washed with water (100 mL x 2). The organic fractions were combined, dried over 
MgS04, filtered, and concentrated in vacuo. The crude mixture was purified by flash 
chromatography eluting with hexane / ethyl acetate (4 / 1) to give the subtitle compound 

35 (3.05 g, 19.2 % yield, via 2 steps). 

l H-NMR (DMSO-d6) 8: 7.58 (d, J= 8 Hz, 2H),7.53 (dd, J= 8, 9 Hz, 1H), 7.35 (d, J= 8 
Hz,2H),6.98(dd, 7=2, 12 Hz, 1H),6.60 (dd, J= 2, 9 Hz, 1H),4.41 (d,J= 12Hz, 1H), 
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3.88 (d, J= 12 Hz, 1H), 3.15 (s, 3H). 
MS(EI):m/z481(M + ) 

2-f 4-Bromophen vl V 1 -f 3-fluoro-4-(methy lsulfony riphenvl] -4-trifluoromethvl- 1 H- 
imidazole. (step 3) 

5 A mixture of 2<4-bromophenyl)-l-[3-fluoro-4-(methylsulfonyl)phenyl]*4- 

hydroxy-4-trifluoromethyl-4,5-dihydro-lH-imidazo!e (3.05 g, 6.33 mmol) and p- 
toluenesulfonic acid monohydrate (0.300 g) in toluene (250 mL) was heated to reflux 
for 21 hours. The reaction mixture was cooled and the solvent removed under reduced 
pressure. The crude residue was redissolved in methylene chloride (150 mL) and the 

10 whole washed with water, aqueous NaHCCte (50 mL), and brine. After dried over 
MgSCh, and concentrated in vacuo. The crude mixture was purified by flash 
chromatography eluting with hexane / ethyl acetate (3 / 1) to give the subtitle compound 
(1.517 g, 51.8% yield). 

l H-NMR (CDC1 3 ) 6: 8.07 (dd, J = 8,8 Hz, 1H), 7.51 (d, J = 8 Hz, 2H), 7.52 (s, 1H), 

15 7.27 (d, J = 8 Hz, 2H), 7.26-7.16 (m, 2H), 3.29 (s, 3H). 
MS(EI):m/z462(M + ) 
l-[3-Fluoro^-(methvlsulfonynphenvl]-2-^ 
imidazole, (step 4) 

To a stirred solution of 2-(4-bromophenyl)-l-[3-fluoro-4- 

20 (methylsulfonyl)phenyl]-4-trifluoromethyl-lH-imidazole (0.361 g, 0.78 mmol) in 1,4- 
dioxane (12 mL) was added 4-(tributylstannyl)thiazole (0.35 g, 0.94 mmol ), lithiun 
chloride (0.083 g, 1.95 mmol), and tetrakis(triphenylphosphine)palladium(0) (0.090 g, 
0.078 mmol) at room temperature under nitrogen. The mixture was heated at reflux 
temperature for 3 hours. After cooling, volatiles were removed by evaporation. The 

25 residue was redissolved in ethyl acetate (30 mL) and the whole washed with water and 
brine. After dried over MgS04 and concentration in vacuo. The crude mixture was 
purified by flash chromatography eluting with hexane / ethyl acetate (3/1). The 
resulting solid was recrystallized from ethyl acetate - hexane to give the title compound 
(0.319 g, 87.6% yield). 

30 mp: 112.5-1 15.0 °C 

! H-NMR (CDCI3) 6: 8.89 (d, J = 2 Hz, 1H), 8.06 (dd, J = 8, 9 Hz, 1H), 7.94 (d, J= 8 
Hz, 2H), 7.63 (d, J = 2 Hz, 1H), 7.54 (d, J = 1 Hz, 1H), 7.47 (d, J= 8 Hz, 2H), 7.27- 
7.19 (m,2H), 3.28 (s,3H). 

Anal.Calcd.for.C20Hi3F4N3O2S2,0.7H 2 O: Q50.04; H, 3.02; N, 8.75. Found: C, 49.95; H, 
35 3.00; N, 8.38. 

MS(EI):m/z467(M + ) 
EXAMPLE 154 
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2-Fluoro^-[2-[4-r4-thia7Qlvnpbenvl1-4-ftrifluoromethvlVlH-imidazol-l- 
vl]benzenesulfonamide 

#-0-Fluoro-4-sulfamovlphenvlV4^bromophen^ (step 1) 

The subtitle compound was prepared according to the procedure of Example 
5 153 (step 1) using 4-amino-2-fluorobenzenesulfonamide, instead of 3-fluoro-4- 
(methylsulfonyl)aniline. 
MS (EI) : m/z370(MM) 

4-[2-f 4-Bromophenvl>-4-hvdroxv-4-trifluoromethvl-4, 5-dihvdro- 1 H-imidazol- 1 -vl]-2- 

fluorobenzenesulfonamide. (step 2) 
10 The subtitle compound was prepared according to the procedure of Example 

153 (step 2) using Af-(3-fluoro-4-sulfamoylphenyl)-4- 

(bromophenyi)benzenecarboximidamide, instead of A^-[3-fluoro-4- 

(methylsulfonyl)phenyl]-4-(bromophenyl)benzenecarboximidamide. 

MS (EI):m/z483(M + +2) 
15 4-r2-( 4-Bromophenvn-4-hvdroxv-4-trifluoromethvl- 1 H-imidazol- 1 -vn-2-fluorobenzene 

sulfonamide, (step 3) 

The subtitle compound was prepared according to the procedure of Example 

153 (step 3) using 4-[2-(4-bromophenyl)-4-hydroxy-4-trifluoromethyl-4,5-dihydro-lH- 

imidazol-l-yl]-2-fluorobenzenesulfonamide instead of 2-(4-bromophenyl)-l-[3-fluoro- 
20 4-(methy lsulfonyl)phenyl]-4-hydroxy-4-trifluoromethyl-4,5-dihydro- 1 H-imidazole, 

l H-NMR (CDC1 3 ) 5: 7.99 (dd, J = 8, 9 Hz, 1H), 7.55 (d, J « 1 Hz, 1H), 7.50 (d, J= 9 

Hz, 2H), 7.28 (d, J= 9 Hz, 2H), 7.16-7.11 (m, 2H), 6.69 (s, 2H). 

MS (EI):m/z463(M + ) 

2-Fluoro-442-[444-thiazolvl^ 
25 sulfonamide, (step 4) 

The title compound was prepared according to the procedure of Example 153 

(step 4) using 4-[2^4-bromophenyl)^hydroxy^-trifluoromethyl-lH-imidazol-l-yl]-2- 

fluorobenzenesulfonamide instead of 2-(4-bromophenyl)-l-[3-fluoro-4- 

(methylsulfonyl)phenyl]-4-trifluoromethyI-lH-imidazole. 
30 mp: 130.0-133.0°C 

'H-NMR (CDC1 3 ) 8: 8.88 (d, J = 2 Hz, 1H), 7.99 (t, J= 8 Hz, 1H), 7.92 (d, J = 9 Hz, 

2H), 7.62 (d, J= 2 Hz, 1H), 7.53 (d, J= 1 Hz, 1H), 7.46 (d, J= 9 Hz, 2H), 7.22-7.15 (m, 

2H), 5.28 (brs, 2H). 

Anal.Calcd.for.Ci9Hi2F4N4O2S2,0.3hexane,0.5H2O: C,49.02; H, 3.26; N, 11.32. Found: 
35 C, 48.73; H, 3.13; N, 10.99. 
MS (EI):m/z468(M + ) 
EXAMPLE 155 
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l-[3-Chloro^-(m ethvls ulfon^^ 
m-pyrazole 

S-Chloro^-dnethvlsulfonyDphenvlhvdrazine hvdrochloridefstep 1) 

To a stirred suspension of 3-chloro-4-(methylsulfonyl)aniline (3.0 g, 1 5.0 mmol, 
5 Ish. K. Khanna et al., 7 Med. Chem. 40, 1619 (1997)) in 20 % aqueous HC1 (20 mL) 
was added dropwise a solution of sodium nitrite (1.1 g, 16.0 mmol) in water (20 mL) 
below -5 °C. After stirring for 1 hour at that temperature, tin(II) chloride dihydrate in 
20 % aqueous HC1 (20 mL) was added dropwise below -5 °C The resulting 
suspension was stirred for 1 h at room tempetature. The mixture was basified with 
10 aqueous NaOH (pH=14) and extracted with CHC1 3 (200 mL x 2), dried over MgS0 4 , 
and concentarted in vacuo. The solid (5 g) was dissolved in 10 % methanolic HC1 (30 
mL), and volatiles were removed by evaporation. The residue was washed with 
ethanol to give the title compound (1.3 g, 34%). 

'H-NMR (DMSO-d 6 ) 8: 9.32 (br 1H), 7.89 (d, 7 = 8.7 Hz, 1H), 7.20 (d, 7=2.1 Hz, 1H), 

15 7.02 (dd, 7=8.7, 2.1 Hz. 1H), 3.29 (s, 3H). 
l-f3-Chloro-4-(methvlsulfonvl^ 
pyrazole,(step 2) 

The title compound was prepared according to the procedure of Example 60 
using [3-chloro-4-(methylsulfonyl)phenyl]hydrazine hydrochloride from stepl instead 
20 of [3 -fluoro-4-(methylsulfony l)phenyl]hydrazine hydrochloride. 
mp:139-142 °C 

! H-NMR (CDCI3) 8: 8.05 (d, ,7=8.6 Hz, 1H), 7.76 (d, 7=2.0 Hz, 1H), 7.71 (d, 7=8.2 
Hz, 2H), 7.52 (s, 1H), 7.34-7.24 (m, 3H), 6.81 (s, 1H), 6.75 (d, 7=3.3 Hz, 1H), 6.52 (dd, 
7=3.3, 1.8 Hz, 1H), 3.28 (s, 3H). 
25 Anal. Calcd for C2iHt4N 2 03F 3 ClS: C, 54.03; H, 3.02 ; N, 6.00. Found: C, 53.79; H, 
3.14; N, 5.92. 
EXAMPLE 156 

S-[5-[4^2-Fui7l)phenvl0^trifluoromethvlVlH-pyi^ol-l-yll-2^ 
(methvlsulfonvttphenvl]methanol 

30 3-Hvdroxvmethvl-4-(methvlthio)nitrobenzene.fstep I) 

To a solution of 4-chloro-3-(hydroxymethyl)nitrobenzene (20 g, 0.10 mol) in 
DMSO (160 mL) and MeOH (80 mL), MeSNa (8.2 g, 0.12 mol) was added portionwise 
at 0°C and the mixture was stinred for 2 h at room temperature. The mixture was 
poured into ice water (300 mL) and the yellow precipitate was collected by filtration 

35 and washed with ether (1 50 mL) gave the title compound (21 g, quantitative). 

'H-NMR (DMSO-d*) 8: 8.25 (d, 7=2.5 Hz, 1H), 8.12 (dd, 7=2.5, 8.7 Hz, 1H), 7.46 (d, 

7=8.7 Hz, 1H), 5.70 (br, 1H), 4.51 (s, 2H), 2.60 (s, 3H). 
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3-Hvdroxymethvl-4-(methvlsulfonynnitrobenzene. (step 2) 

To a solution of 3-hydroxymethyl-4-(methylthio)nitrobenzene from step 1 (20 g, 
0.10 mol) in CH 2 C1 2 (500 mL) and MeOH (100 mL), m-CPBA (74 g, 0.30 mol) was 
added portionwise at 0°C and the mixture was stirrred for 16 h at room temperature. 
5 The mixture was added aqueous Na2S0 3 (20 g in 200 mL of water) at 0°C. Organic 
layer was separated and washed with saturated aqueous NaHC0 3 (300 mL), dried over 
MgSC>4, and concentarted in vacuo gave the title compound (15.6 g, 65%). 
l H-NMR (DMSO-d 6 ) 8: 8.57 (d, 7=2.5 Hz, 1H), 8.34 (dd, 7=2.5, 8.6 Hz, 1H), 8.16 (d, 

7=8.6 Hz, IH), 5.88 (t, 7=5.4 Hz, 1H), 5.00 (d, 7=5.4 Hz, IH), 3.35 (s, 3H). 
10 3-Hvdroxvmethvl-4-(methvlsulfonynaniline. (step 3^ 

The title compound was prepared according to the procedure of Example 60 
using 3-hydroxymethyl-4-(methylsulfonyl)nitrobenzene from step2 instead of l-[3- 
fluoro-4-(methylsulfonyl)phenyl]hydradine hydrochloride. 

! H-NMR (DMSOd 6 ) 5: 7.50 (d, 7=8.6 Hz, 1H), 6.87 (d, 7=2.1 Hz, 1H), 6.50 (dd, 7 
15 =2.1, 8.6 Hz, 1H), 6.08 (br, 2H), 5.26 (t, 7=5.6 Hz, 1H), 4.73 (d, 7=5.6 Hz, 2H), 3.06 
(s, 3H). 

3"Hvdroxvmethvl-4-(methvlsulfonynphenylhydrazine hydrochloride, (step 4) 

The title compound was prepared according to the procedure of stepl of 
Example 155 using 3-hydroxymethyl-4-(methylsulfonyl)aniline from step3 instead of 3- 
20 chloro-4-(methylsulfonyl)aniline. 

'H-NMR (DMSO-d^ 8: 10.50 (br, 1H), 9.05 (br, 1H), 7.78 (d, 7=8.7 Hz, IH), 7.29 (d, 

7=2.3 Hz, IH), 6.95 (dd, 7=2.3, 8.7 Hz, IH), 4.84 (s, 2H), 3.17 (s, 3H). 
S-r5-[4-(2-Furynphenvl-3-f trifluoromethvlV 1 H-pvrazol- 1 -vll-2- 
(methvlsulfonvllphenvllmethanol. (step 5) 
25 The title compound was prepared according to the procedure of Example 60 

using 3-hydroxymethyl-4-(methylsulfonyl)phenylhydrazine hydrochloride from step4 
instead of [3-fluoro-^methylsulfonyl)phenyl]hydrazine hydrochloride. 
mp:135-150 °C 

*H-NMR (CDC1 3 ) 8: 7.99 (d, 7=8.6 Hz, IH), 7.76 (d, 7=2.3 Hz, IH), 7.69 (d, 7=8.6 
30 Hz, 2H), 7.51 (d, 7=1.8 Hz, IH), 7.35 (dd, 7=2.3, 8.6 Hz, IH), 7.25 (d, 7=8.6 Hz, 2H), 
6.81 (s, IH), 6.74 (d, 7=3.5 Hz, IH), 6.51 (dd, 7=1.8, 3.3 Hz, IH), 4.95 (d, 7=6.4 Hz, 
2H), 3.17 (s, 3H). 

Anal. Calcd. for C22H17N2O4F3S: C, 57.14; H, 3.71; N, 6.06. Found: C, 56.47; H, 3.76; 
N,5.91. 
35 EXAMPLE 157 

5-f4^2-Furvnphenvl|-l-[3-methvl-44methvlsulfonvnphenvl|-3-(trifluoromethvn- 
lH-pvraz le 
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3-Methvl-4-(methvlsulfonyl)phenvlhvdra2ine hydrochloride, (step D 

The title compound was prepared according to the procedure of Example 155 
using 3-methyl-4-(methylsulfonyl)aniline (Kugita, H. et al., Chem. Pharm. Bull 10, 
1001 (1962)) instead of 3-chloro-4-(methylsulfonyl)aniline. 
5 l H-NMR (DMSO-d 6 ) 5: 10.59 (br, 2H), 8.96 (br, 1H), 7.78 (d, J = 7.9 Hz, 1H), 7.00- 

6.90 (m, 2H), 3.14 (s, 3H), 2.57 (s, 3H). 
5-f4-(2-FurvnphenvlH-[3-me^ 
pyrrole, (step 2) 

The title compound was prepared according to the procedure of Example 60 
10 using 3-methyl-4-(methylsulfonyl)phenylhydrazine hydrochloride from stepl instead of 
[3-fluoro-4-(methylsulfonyl)phenyl]hydrazine hydrochloride, 
mp: 13 5-1 39 °C 

'H-NMR (CDCl 3 ) 6: 7.99 (d, J =8.6 Hz, 1H), 7.68 (d, J =8.6 Hz, 2H), 7.51 (m, 2H), 
7.27-7.21 (m, 3H), 6.80 (s, 1H), 6.73 (d, J =3.5 Hz, 1H), 6.50 (dd, 7=1.8, 3.5 Hz, 1H), 
15 3.09 (s,3H), 2.71 (s,3H). 

Anal. Calcd. for C22H17N2O3F3S: C, 59.19; H, 3.84; N, 6.27. Found: C, 59.20; H, 4.04; 
N,6.18. 

EXAMPLE 158 

l-f3-Chloro^methvlsulfonvnphenvl^^ 
20 lH-pyrazole 

1 -f 3-Chloro-4-( methvlsulfonvDphenyl]-5-4-( 4-thiazolyDphenvl]-3-tri fluoromethvl- 1 H- 
pvrazole. 

The title compound was prepared according to the procedure of Example 60 
using [3-chloro-4-(methylsulfonyl)phenyl]hydrazine hydrochloride from stepl of 
25 Example 155 instead of [3-fluoro-4-(methylsulfonyl)phenyl]hydrazine hydrochloride, 
4,4,4-trifluoro-l-[4-(l,3-thiazol-4-yl)phenyl]-l,3-butanedione from step 3 of Example 
82 instead of 4,4,4-trifluorro-l-[4-(2-fryl)phenyl]-l,3-butanedione. 
rap:103-107 °C 

l H-NMR (CDCI3) 8: 8.90 (d, J =1.8 Hz, 1H), 8.08 (d, J =8.6 Hz, 1H), 8.02-7.95 (m, 
30 2H), 7.77 (d, J =2.1 Hz, 1H), 7.64 (d, J =2.0 Hz, 1H), 7.36-7.29 (m, 3H), 6.84 (s, 1H), 
3.28 (s, 3H). 

Anal. Calcd. for C20H13N3O2F3CIS2: C, 49.64; H, 2.71; N, 8.68. Found: C, 50.05; H, 
3.15; N, 8.35. 
EXAMPLE 159 

35 S-f4-(2-Furvnphenvl|-l-[3-lmcthoxvmetvl>-4-(methvlsulfonvnphenvl1-3- 
(triflu romethvlVlH-pvraz le 

5-[4-( 2-Furvnphenvl V 1 -f 3-(methoxymetvll4-( methvlsulfonvl>phenvl]-3- 
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( trifluoromethvt V 1 H-pvrazole. 

To a solution of 5-[5-[4K2-furyl)phenyl-3-(trifluoromethyl)-lH-pyrazo 
(methylsulfonyl)phenyl]methanol from Example 156 (260 mg, 0,56 mmol) in THF (10 
mL) , NaH (27 mg, 0.67 mmol) was added at 0°C and the mixture was stirred for 0.5 h 
5 at room temperature. Iodomethane (0.050 mL, 0.67 mmol) was added at 0°C and the 
mixture was stirred for 4 h at room temperature. The mixture was poured into water 
(30 mL), aqueous 2N HC1 (5 mL) was added and extracted with ethyl acetate (30 mL x 
2), dried over MgSC>4, and concentarted in vacuo. The reaction mixture was purified 
by flash chromatography eluting with ethyl acetate/hexane (1/4). The resulting solid was 
1 0 crystallized from diisopropyl ether-hexane to give title compound (0. 1 50 g, 56 %). 
mp:142-143 °C 

! H-NMR (CDC1 3 ) 8: 8.03 (d, J=8.6 Hz, 1H), 7.73-7.65 (m, 3H), 7.51 (s, 1H), 7.39 (dd, 
J =2.3, 8 6 Hz, 1H), 7.25 (d, J =8.2 Hz, 2H), 6.80 (s, 1H), 6.73 (d, 7=3.3 Hz, 1H), 6.50 
(dd, J=1.8, 3.3 Hz, 1H), 4.80 (s, 2H), 3.38 (s, 3H), 3.16 (s, 3H). 
15 Anal. Calcd. for C23H19N2O4F3S: C, 57.98; H, 4.02 ; N, 5.88. Found: C, 57.92 ; H, 4.13; 
N, 5.78. 

EXAMPLE 160 

N-tS-[S-[4-f2-Fui^nphenvl)-3-ftrifluoromethvn-lH-pvrazol-l-vl)-2- 
( methvlsulfon vnbenzvl]-N-methvlamine hyd rochloride 

20 stepl 

143^hloromethvl^(methvlsulfonvl^ 

(trifluoromethvlVl H-pvrazole. 

A mixture of 5-[5^4-(2-furyl)phenyl]-3-(tri^ 

(methylsulfonyl)phenyl]methanol (170 mg, 0.37 mmol; Example 156) and 
25 triphenylphosphine (100 mg, 0,44 mmol) in CCU (10 mL) was refluxed for 16 h. 

After cooled to room temperature, the precipitate was separated by celite Alteration and 

washed with ether. The filtrate was purified by flash chromatography eluting with 

ethyl acetate/hexane (1/4) to give title compound (0.073 g, 41 %). 

MS(EI):m/z = 480(M + ) 
30 step2 

N-[5-[5-[4-(2-Furvnphen^^^ 

fmethylsulfonynbenzvl]-N-methvlamine hydrochloride. 

To a solution of l-[3-chloromethyI-4-(methylsulfonyl)phenyl]-5-[4-(2- 
furyl)phenyl]-3-(trifluoromethyl)-lH-pyrazole from stepl (70 mg, 0.15 mmol) in THF 
35 (3,0 mL), methylamine (5.0 ml, 10 mmol, 2.0 M in THF) and K2CO3 (200 mg, 1.5 
mmol) was added at room temperature and stirred for 1 hour. The mixture was 
concentrated and ethyl acetate (30 mL) was added, dried over MgSO^ and concentarted 
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in vacuo. The solid was dissolved in 10 % methanolic HC1 (10 mL), and volatiles 
were removed by evaporation. The residual solid was recrystallized from ethanol to 
give the title compound (45 mg, 59%). 
mp:270-272°C 

5 l H-NMR (DMSO-d^ 8: 9.20-8.90 (br 1H), 8.10-8.00 (m, 2H), 7.80 (s, 1H), 7.74 (d, 
J=8.2 Hz, 2H), 7.58 (d, J=8.1 Hz, 1H), 7.45-7.35 (m, 3H), 7.07 (d, J=3.3 Hz, 1H), 6.64 
(s, 1H), 4.52 (s, 2H), 3.42 (s, 3H), 2.55 (s, 3H). 

Anal. Calcd. for C23H22N3O3F3CIS: C, 53.96; H, 4.13 ; N, 8.21. Found: C, 53.39; H, 

4.25; N, 8.01. 
0 EXAMPLE 161 

r5-(S-[4-f2-Fm^nphenvll-3-rtrifluoromethvlVlH-pvrazoM-vll-2- 

(mcthvlsulfonvnphenvl|methanamine hydrochloride 

2-[5-[5-[4-r2-Furvnphenvl]-3-(trifluoromethvlVlH-p\Tazol-l-vl] 

fmethvlsulfonvnbenzvn-lH-isoindole-K 3f2m-dione. (step \) 
5 A mixture of l-[3-chloromethyl-4-(methylsulfonyl)phenyl]-5-[4-(2- 

fiiryl)phenyl]-3-(trifluoromethyl)-lH-pyrazole from stepl of Example 160 (280 mg, 

0.58 mmol) and potassium phthalimide (10 mg, 0.054 mmol) in DMF was heated at 90 

°C for 1 hour. After cooled to room temperature, the mixture was poured into water 

(30 mL), and extracted with ether (30 mL x 2), washed with water (30 mL) and brine 
0 (30 mL), dried over MgS(>4, and concentarted in vacuo to give the title compound (240 

mg, 70%). 

MS(EI):m/z 591(1^ 

f^[S44-(2-FuivlVhenvn-3-ftrifluoromethvlVlH-Pwazol-l-vl1-2- 
(methvlsulfonvnphenvl]methanam ine hydrochloride, (step 2) 

:5 A mixture of 2-[5-[5-[4-(2-fuiyl)phenyl]-3-(trifluoromethyl)-lH-pyrazol-l-yl]- 

2-(methylsulfonyl)benzyi]-lH-isoindole-l,3(2H)-dione form stepl (240 mg, 0.41 
mmol) and hydradine monohydrate (1 10 mg, 2,2 mmol) in EtOH (10 mL) was refluxed 
for 4 h. After colled to room temperature, concentrated and water (20 mL) was added 
and extracted with ethyl acetate (30 mL x 2) and washed with saturated aqueous 

►0 NaHC(>3 (20 mL), dried over MgS0 4 , and concentarted in vacuo. The reaction mixture 
was purified by flash chromatography eluting with C^Cb/MeOH (13/1). The resulting 
solid was dissolved in 10 % methanolic HC1 (10 mL), and volatiles were removed by 
evaporation. The residual solid was recrystallized from ethanol-isopropyl ether to give 
the title compound (12 mg, 6%). 

\5 mp:238-241 °C 

l H-NMR (CDCI3) 6: 8.01 (d, J =8.6 Hz, 1H), 7.72-7.65 (m, 3H), 7.51 (d, J =1.3 Hz, 
1H), 7.32 (dd, J=2.1, 8.6 Hz, 1H), 7.27-7.24 (m, 2H), 6.81 (s, 1H), 6.73 (d, J-3.5 Hz, 
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1H),6.51 (dd,7=1.8, 3.5 Hz, lH),420(s, 2H), 3.23 (s, 3H). 

Anal. Calcd. for CaH^OsFaClS: C, 53.07; H, 3.85 ; N, 8.44. Found: C, 50.58; H, 
4.68; N, 7.46. 
EXAMPLE 162 

5 l-f3-F1uoro-4-fmethvlsulfonvnphenvI]-5-[4-r2-furvnphenvl]-lH-pvrazole 
5-f 4-Bromophenyl V l-[3-fluoro-4-fmethvlsulfonynphenyl]- 1 H-pvrazole. ( step 1 ) 
The title compound was prepared according to the procedure of Example 60 using (Z> 
l-[4-bromophenyl)-3-(dimethylamino)-2-propen-l-one (John T. Gupton et al., 7 Org. 
Chem. 22, 4522 (1980)) instead of 4,4,4-trifluoro-l-[4-(2-furyl)phenyl]butane-l,3-dione. 
10 l H-NMR (CDC1 3 ) 5: 7.88 (t, 7=7.7 Hz, 1H), 7.77 (d, 7=1 .8 Hz, 1H), 7.54 (d, 7=8.6 Hz, 

2H), 7.35 (dd, 7=1.8, 10.7Hz, 1H), 7.20-7.11 (m, 3 H), 6.54 (d, 7=1.8 Hz, 1H), 3.24 (s, 
3H). 

l-rS-Fluoro^-fmethylsulfonynphenylJ-S-^-^-rurynphenyll-lH-pvrazole.fstep 2) 

The title compound was prepared according to the procedure of Example 5 using 
15 5-(4-bromophenyl)-l-[3-fluoro-4-(methylsulfonyl)phenyl]-lH-pyrazole instead of 4-[5- 
(4-bromophenyl)-3 -(trifluoromethyl)- 1 H-pyrazol- 1 -y 1]-1 -phenylsulfonamide, 2- 
furanboronic acid instead of 3-thienylboronic acid. 
mp:155-156 °C 

'H-NMR (CDC1 3 ) 5: 7.87 (t, 7=7.7 Hz, 1H), 7.78 (d, 7=1.6 Hz, 1H), 7.70 (d, 7=8.6 Hz, 
20 2H), 7.5 1 (d, 7=1 .8 Hz, 1H), 7.38 (dd, 7=2.0, 10.9 Hz, 1H), 7.30-7.20 (m, 3H), 6.73 (d, 
7=3.3 Hz, 1H), 6.56 (d, 7=1.8 Hz, 1H), 6.51 (dd, 7=1.8, 3.3 Hz, 1H), 3.23 (s, 3H). 
Anal. Calcd. for C20H15N2O3FS: C, 62.82; H, 3.95 ; N, 7.33. Found: C, 62.26; H, 4.16; 
N, 7.12. 

EXAMPLE 163 

25 4-Cvano-l-[3-fluoro-4-fmethvlsulfonvUphenvl]-5-[4-(2-furvnphenyll-lH-pvrazole 
5-( 4-BromophenyD-4-cyano- 1 -[3-fluoro-4-f methvlsulfonyhphenvll- 1 H-pvrazole.f step 
D 

The title compound was prepared according to the procedure of Example 60 
using 2-(4-bromoberizoyl)-3-(dimethylmino)acrylonitrile (Field, George F. et al., DE 
30 2330913) instead of 4,4,4-trifluorro-l-[4-(2-fi7l)phenyl]-l,3-butanedione. 

'H-NMR (CDClj) 8: 8.32 (s, 1H), 7.95 (dd, 7=7.7, 8.6 Hz, 1H), 7.73 (d, 7=8.7 Hz, 2H), 

7.55 (dd, 7=2.0, 10.7 Hz, 1H), 7.45 (d, 7=8.7 Hz, 2H), 7.43-7.37 (m, 1H), 3.30 (s, 3H). 

4- Cvano- 1 -[3-fluoro-4-f methylsulfonvnphenyl]-5-[4-(2-finynphenvl]- 1 H-pvrazole. 
(step 2) 

35 The title compound was prepared according to the procedure of Example 5 using 

5- (4-bromophenyl)-4-cyano-l-[3-fluoro-4-(memylsulfonyl)phenyl]-lH-pyrazole instead 
of 4-[5-(4-bromophenyl)-3 -(trifluoromethyl)- 1 H-pyrazol- 1 -ylj-l -phenylsulfonamide, 2- 
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furanboronic acid instead of 3-thienylboronic acid. 
mp:153-157°C 

l H-NMR (CDCI3) 8: 8.07 (s, 1H), 7.93 (t, J =8.0 Hz, 1H), 7.77 (d, J =8.4 Hz, 2H), 7.54 
(s, 1H), 7.42-7.34 (m, 3H), 7.22 (d, 7=8.4 Hz, 1H), 6.79 (d, J =3.3 Hz, 1H), 6.52 (s, 
5 lH),3.24(s,3H). 

Anal. Calcd. for C21H14N3O3FS: C, 61.91; H, 3.46 ; N, 10.31. Found: C, 61.75; H, 3.69; 
N, 10.15. 
EXAMPLE 164 

N-[l-[^Fluoro-4-(methvlsulfon^ 
0 pvrazol-4-vllacetamide 

(EVl-f4-BromophenvlV3^dimethylaminoV2-nitro-2-propen-l-one. (step 1) 

A mixture of l-(4-bromophenyl)-2-nitroethanone (5.38 g, 0.022 raol, Seter J. et 
al., Isr. 1 Chem,, 4, 7 (1966)) and N,N-dimethylformamide dimethylacetal (2.9 g, 0.024 
mol) and catalitic amount of p-TsOH in THF (100 mL) was refluxed for 10 h. The 
5 mixture was cooled to room temperature and concentrated in vacuo. The reaction 
mixture was purified by flash chromatography eluting with ethyl acetate/hexane (1/1) to 
give title compound (2.8 g, 43 %). 

l H-NMR (CDCI3) 8: 8.35 (s, 1H), 7.68 (d, J =8.6 Hz, 2H), 7.58 (d, J =8.6 Hz, 2H), 3.38 
(s, 3H), 2.77 (s, 3H). 

0 5-(4-Bromoph envlV 1 -r3-Fluoro-4-( methvlsulfonvltohenvlM-nitro- 1 H-pyrazole. (step 

2) 

The title compound was prepared according to the procedure of Example 60 
using (E)- 1 -(4-bromophenyl)-3-(dimethylamino)-2-nitro-2-propen- 1 -one from step 1 
instead of 4,4,4-trifluorro- 1 -[4-(2-fiyl)phenyl]- 1 ,3-butanedione. 
5 'H-NMR (CDCI3) 8: 8.77 (s, 1H), 7.91 (t, J =8.2 Hz, 1H), 7.70 (d, J =8.6 Hz, 2H), 7.58 

(dd, J =2.0, 10.7 Hz, 1H), 7.47 (d, 7=8.6 Hz, 2H), 7.32 (dd, J=1.5, 8.1 Hz, 1H), 3.33 (s, 
3H). 

4-Amino-5-M-bromophenvlV143 -Fluor^ (step 
D 

0 A mixture of 5-(4-bromophenyl)-l-[3-fluoro-4-(methylsulfonyl)phenyl]-4-nitro- 

1 H-pyrazole from step2 (2.5 g, 5.7 mmol), iron powder (1.6 g, 28.4 mmol) and NH4CI 
(30 mg, 0.57 mmol) in EtOH:H20 (40 mL: 10 mL) was refluxed for 1 h. After cooled 
to room temperature, the mixture was filtered by celite and washed with ethyl acetate 
and the filtrate was concentrated. Wataer (50 mL) was added to the resiual oil and 

\5 extracted with ethyl acetate (80 mL),dried over MgS(>4, and concentarted in vacuo gave 
the title compound (1.9 g, 82%). 

'H-NMR (CDCI3) 8: 7.81 (t, J =8.2 Hz, 1H), 7.60 (d, .7=8.2 Hz, 2H), 7.52 (s, 1H), 7.27 
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(dd, 7=2.1, 1 1.4 Hz, IH), 7.13 (d, .7=8.2 Hz, 2H), 7.08 (dd, 7=2.1, 8.6 Hz, 1H), 3.21 (s, 
3H). 

4-Amino-l-f3-fluoro-4-rmethvlsuifon vnplienvn-S-f4-fl.3-thiazol-4-vnDhenvl-lH- 
pvrazole. (step 4) 

5 The title compound was prepared according to the procedure of Example 151 

using 4-amino-5-(4-bromophenyl)-l-[3-Fluoro-4-(methylsulfonyl)phenyl]-lH-pyrazole 
from step3 instead of l-(4-bromophenyl)-2-[3-fluoro-4-<methylsulfonyl)phenyl]-5- 
methyl-lH-pyrrole. 
MS(EI):m/z 414(1^) 

10 4-Amino- 1 -r3-fluoro-4-f methvlsulfonvr>phenvll-5-r4-( 1 .3-thiazol-4-vnphenvl- 1 H- 
pvrazole. fstepS) 

To a solution of 4-amino-l-[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-(l,3- 
thiazol-4-yl)phenyl-lH-pyrazole from step5 (240 mg, 0.58 mmol) and pyridine (0.15 
mL, 1.7 mmol) in CH 2 C1 2 (20 mL), acetylchloride (0.050 mL, 0.69 mmol) was added at 

15 0°C and stirred for 1 h at room temperature. The mixture was washed with aqueous 
2N HC1 (20 mL), aqueous saturated NaHC0 3 (20 mL) and brine (20 mL), dried over 
MgSCU, and concentarted in vacuo. The reaction mixture was purified by flash 
chromatography eluting with ethyl acetate/hexane (5/1). The resulting solid was 
recrystallized from ethyl acetate-hexane to give title compound (0.140g, 53%). 

20 mp: 225.2°C. 

'H-NMR (DMSO-d 6 ) d: 9.43 (s, 1H), 9.21 (d, 7=1.8 Hz, 1H), 8.29 (d, 7=1.8 Hz, 1H), 
8.10 (s, 1H), 8.07 (d, 7 =8.6 Hz, 2H), 7.80 (m, 1H), 7.40-7.30 (m, 3H), 7.25-7.20 (m, 
1H), 3.25 (s, 3H), 1.97 (s, 3H). 

Anal. Calcd. for C21H17N4O3FS2: C, 55.25; H, 3.75 ; N, 12.27. Found: C, 55.22; H, 
25 3.98; N, 11.96. 
EXAMPLE 165 

4-f3-Fluoro-4-fmethvlsulfonvnphenvll-3-f4-fl3-thiazol-4-vnphenvll-2(5H)- 
furanone 

3- r4-Bromophenvn-4-f3-fluoro-4-(methvlsulfonv llphenvl1-2(5HVfuranone.^ 1) 

30 The title compound was prepared according to the procedure of Example 32 

using 2-bromo-l-[3-fluoro-4-(methylsulfonyl)phenyl]ethanone (Lalezari, Iradj et al., 7. 

Chem. Eng. Data, U, 619 (1966)) instead of 2-bromo-l-[4- 

(methylsulfonyl)phenyl]ethanone, 4-bromophenylacetic acid instead of 4-(3- 

thienyl)phenylacetic acid. 
35 'H-NMR (CDC1 3 ) 6: 7.99 (t, 7=7.2 Hz, 1H), 7.57 (d, 7=8.6 Hz, 2H), 7.32-7.25 (m, 3H), 

7.19 (d,7=1.5, 10.2 Hz, 1H), 5.16 (s, 2H), 3.25 (s, 3H). 

4- [3-F1uoro-4-(methv1sulfonvltahenvn^ 
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(step 2) 

The title compound was prepared according to the procedure of Example 151 
using 3-(4-bromophenylH-[3-fluoro^-(methy^ 

of l-(4-bromophenyl)-2-[3-fluoro^methylsulfonyl)phenyl]-5-methyl-lH-pyiTole . 
5 mp:217.8°C. 

'H-NMR (CDC1 3 ) 5: 8.90 (d, J =2.0 Hz, 1H), 8.02-7.94 (m, 3H), 7.63 (d, 7=2.0 Hz, 
1H), 7.50 (d, J =8.6 Hz, 2H), 7.33 (dd, J =1.5, 8.2 Hz, 1H), 7.24 (dd, J=1.6, 10.5 Hz, 
1H), 5.19 (s,2H), 3.25 (s,3H). 

Anal. Calcd. for C20H14NO4FS2: C, 57.82; H, 3.40; N, 3.37. Found: C, 58.07; H, 3.63; 
10 N, 3.39. 

EXAMPLE 166 

5.5-Dimethvl-4-r4-(methvlsulfonvl^ 
furanone 

(step 1) 

15 3-f4-BromophenvlV5.5HiimethvM-[4-fmethvlsulfonvnphenvl]-2f5HVfuranone. 

A mixture of [2-hydroxy-2-methyl-4-(methyisulfonyl)phenyl]propanone (1.5 g, 
6.2 mmol, B. Cameron et al., WO 9619469), 4-bromophenylacetic acid (1.8 g, 8.1 
mmol), 1 -cyclohexyl-3-(2-morphorynoethyl)carbodiimide metho-p-toluenesulfonate 
(3.4 g, 8.1 mmol) and 4-(dimethylamino)pyridine (30 mg, 0.25 mmol) was stirred for 18 

20 h at room temperature. l,8-Diazabicyclo[5.4.0]undec-7-ene (1 .9 mL, 12.7 mmol) was 
added and the mixture was refluxed for 3 h. After cooled to room temperature, H2O 
(50 mL) was added and extracted with CH2CI2 (50 mL x 2), washed with 2N aqueous 
HC1 (50 mL), dried over MgSC>4, and concentarted in vacuo. The reaction mixture 
was purified by flash chromatography eluting with ethyl acetate/hexane (1/1) to give 

25 title compound (1.7 g, 65%). 

l H-NMR (CDCI3) 5: 8.02 (d, J=8.6 Hz, 2H), 7.45-7.38 (m, 4H), 7.19 (d, J=8.7 Hz, 2H), 

3.12 (s, 3H), 1.61 (s,6H). 
step 2 

5.5-Dimethvl-4-[4^methvlsulfonvnphenvl]-3-[4-f 1 .3-thiazol-4-vnDhenvl1-2f 5HV 
30 furanone. 

The title compound was prepared according to the procedure of Example 151 
using 3-(4-bromophenyl>5,5-dimethyM-[4-(metty^ 

from step 1 instead of i-(4-bromophenyl)-2-[3-fluoro-4r(methylsidfonyl)phenyl]-5- 
methyl-lH-pyrrole. 
35 mp:215.8°C 

1 H-NMR (CDCI3) 8: 8.85 (d, J=2.0 Hz, 1H), 8.01 (d, J=8.7 Hz, 2H), 7.83 (d, J=8.7 Hz, 
2H), 7.55 (d, J=2.0 Hz, 1H), 7.47 (d, J=8.7 Hz, 2H), 7.41 (d, J=8.7 Hz, 2H), 3.12 (s, 
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3H), 1.63(s,6H). . ^ 

Anal. Calcd. for C22H19NO4S2: C, 62.10; H, 4.50 ; 3.29. Found: C, 61.81; H, 4.68 ; N, 
3.26. 

EXAMPLE 167 { 
5 2-Fluoro-4-|5-oxo-4-f4-(13-thiazol-4-vnphenvl|-2.5-dihvdro-3- 
furanv!|benzenesulfonamide 

4-Acetvl-2-(fluoro)benzenesulfonamide. (step I) 

To a solution of 4-acetyl-2-fluoroaniline (5.0 -g, 32.6 mmol, Krueger, G et al., 
Arzneim Forsch, 24, Ha, 1612 (1984)) in conc-HCl (24.0 mL), sodium nitrate (2.9 g, 

10 42.4 mmol) in water (10 mL) was added at 0°C. After stirring for 1 h, the resultant 
yellow solution was added slowly to the suspension of copper (II) chloride dihydrate 
(1.7 g, 9.8 mmol) and sulfur dioxide (10 g, 156 mmol) in acetic acid (25 mL) at 0°C 
The mixture was stirred for 30 min at 0°C and poured into ice water (200 mL) and 
extracted with CH2CI2 (80 mL x 2). The extracts was cooled to 0°C and 25% aqueous 

15 ammonia (70 mL) was added slowly and stirred for 1 h at room temperature. The 
mixture was concentrated and the residual solid was suspended with ether and collectted 
by Alteration to give the title compound (3.3 g, 46%). 
'H-NMR (DMSO-d^ 8: 7.97-7.87 (m, 3H), 7.79 (br s, 2H), 2.63 (s, 3H). 

4-Bromoacetvl-2-(fluoro^benzenesulfonamide. (step 2) 

20 To a suspension of 4-acetyl-2-(fluoro)benzenesulfonamide from stepl (4.0 g, 18 

mmol) in acetic acid (90 mL) was added dropwise a solution of bromine (2.9 g, 1 8 
mmol) in acetic acid (10 mL) at 40 °C. The mixture was heated at 70 °C for 4 h. 
After cooled to room temperature, the mixture was concentrated and the residual brown 
solid was rrecrystallized from ethyl acetate-hexane to give the title compound (3.2 g, 

25 60%). 

'H-NMR (DMSO-d*) 8: 8.20-7.92 (m, 3H), 7.90 (br s, 2H), 5.00 (s, 2H). 

HH4zkom2£heny^ 
(stepl) 

The title compound was prepared according to the procedure of Example 32 
30 using 4-bromoacetyl-2-(fluoro)benzenesulfonamide from step 2 instead of [2-bromo-l- 
[4-methylsulfonyl)phenyl]ethanone, 4-bromophenylacetic acid instead of 4-(3- 
thienyl)phenylacetic acid. 
MS (EI) : ra/z 41 1 (M*) 

2-F luoro-4- [5 -oxo-4-f 4-( 1 3-thiazol-4-vnphenvl]-2.5-dihvdro-3- 
35 furanvl]benzenesulfonamide. (step4> 

The tide compound was prepared according to the procedure of Example 1 5 1 
using 4-[4-(4-bromophenyl)-5-oxo-2,5-dihydro-3-furanyl]-2- 
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(fluoro)benzenesulfonamide instead of l-(4-bromophenyl)-2-[3-fluoro-4- 

(methylsulfonyl)phenyl]-5-methyHH-pyrrole. 

mp: 194.2°C \, 

'H-NMR (DMSO-d 6 )8: 9.22 (d, J=1.5 Hz, 1H), 826 (d, J=1.6 Hz, 1H), 8.06 (d,J=8.2 
5 Hz, 2H), 7.83-7.72 (m, 3H), 7.52-7.42 (m, 3H), 7;35 (dd, J =1.6, 8.2 Hz, 1H), 5.41 (s, 
2H). 

Anal. Calcd. for C19H13N2O4FS2: C, 54.80; H, 3.15; N, 6.73. Found: C, 54.79; H, 3.34; 
N,6.62. | 
EXAMPLE 168 

10 4-(3-Fluoro^methvlsulfonvnDhenvl]-S-methvl-3-t4-(13-thiazol-4- 
y H phenyl] isoxazole 

3-r4-Bromophenviy4-r3-fluoro-^ 
isQxazQlol.fstepU 

To a solution of l-(4-bromophenyl)-2-(3-fluoro-4-methylthiophenyl)ethanone 

15 (1.50 g, 4.42 mmol) in a mixture of ethanol (12 ml) and water (6 ml) were added 
hydroxylamine hydrochloride (615 mg, 8.84 mmol) and anhydrous sodium acetate (715 
mg, 8.84 mmol) at room temperature. The mixture was heated for 2 h at 75°C and 
then diluted with diethyl ether (200 ml), washed with water (50 ml x 2) and saturated 
sodium bicarbonate (50 ml x 2), and dried over magnesium sulfate. Removal of 

20 solvent gave 1.56 g (-100%) of l-(4-bromophenyl)-2-(3-fluoro-4- 
methylthiophenyl)ethanone oxime as an orange solid. 

To a solution of l-(4-bromophenyl>2-(3-fluoro-4-methylthiophenyl)ethanone 
oxime (1.56 g, 4.42 mmol) in tetrahydrofuran (10 ml) was added dropwise 9.7 ml (9.70 
mmol) of 1 M lithium N,N-diisopropylamide in tetrahydrofuran and hexane, which was 

25 prepared from N,N-diisopropylamine and 1 .6 M n-butyl lithium in hexane, over 0.5 h at 
-78 ~ -50°C. After 1 h, a solution of N-acetyl imidazole (584 mg, 5.31 mmol) in 
tetrahydrofuran (10 ml) was added to the mixture at the same temperature. The 
resulting mixture was allowed to warm up to room temperature and stirred for further 1 
h. Then, the mixture was acidified with 2M hydrochloric acid (-30 ml) and extracted 

30 with diethyl ether (150 ml). The separated organic layer was washed with saturated 
sodium bicarbonate (50 ml x 2) and water (50 ml), dried over magnesium sulfate, and 
evaporated. The obtained oily residue was chromatographed on a column of silica gel 
(80 g) as eluting with ethyl acetate/hexane (1/4) to afford 632 mg (36%) of the title 
compound as a colorless oil. 

35 'H-NMR (CDC1 3 ) 5: 7.50-7.40 (4 H, m), 7.23-7. 16 (1 H, m), 6.94-6.79 (2 H, m), 4.43 (1 
H, s), 3.29 (1 H, br s), 2.45 (3 H, s), 1.31 (3 H, s). 
MS; 395 and 397 (M*). 
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3-(4-Bromophenvn-4-G-fluoro-4-meM (Step 2) 

A mixture of 3^4-bromophenyl)^(3-fluoro^-methylthiophenyl)-5-me%M,5^ 
dihydro-5-isoxazolol (630 mg, 1.59 mmol) and p-toluenesulfonic acid monohydiate 
(274 mg, 1.59 mmol) in methanol (10 ml) was re fluxed for 2 h. The mixture was 
5 evaporated, dissolved in ethyl acetate (100 ml), washed with saturated sodium 
bicarbonate (50 ml x 2), and dried over anhydrous sodium sulfate. Removal of solvent 
gave 583 mg (97%) of the title compound as a pale yellow oil. 

'H-NMR (CDCI3) 5: 7.51-7.45 (2 H, m), 7.34-7.20 (3 H, m), 6.92-6.82 (2 H, m), 2.50 (3 
H, s), 2.45 (3 H,s). 

10 MS; 377 and 379(1*0. 

3-r4-BromophenvlV4-[3-fluoro-4-fmethvlsulfonvnphenyl]-5-methvlisoxazole.fstep3^ 

To a solution of 3-(4-bromophenyl)-4-(3-fluoro-4-methylthiophenyl)-5- 
methylisoxazole (580 mg, 1.53 mmol) in dichloromethane (20 ml) was added m- 
chloroperbenzoic acid (70% purity, 1.13 g, 4.60 mmol) at 0°C. The mixture was 

15 allowed to warm to room temperature and stirred for 2 h. The excess peracid was 
quenched with saturated sodium sulfite (-2 ml) until the color of Kl-starch paper did 
not change. The mixture was diluted with diethyl ether (100 ml), washed with 
saturated sodium bicarbonate (50 ml x 2), and dried over magnesium sulfate. Removal 
of solvent gave a colorless oily residue, which was chromatographed on a column of 

20 silica gel (60 g) as eluting with ethyl acetate/hexane (1/2) to afford 634 mg (-100%) of 
the title compound as a colorless foam. 

*H-NMR (CDCb) 8: 7.98 (1 H, t, J =7.7 Hz), 7.56-7.50 (2 H, m), 7.30-7.24 (2 H, m), 

7.15-7.04 (2 H, m), 3.29 (3 H, s), 2.52 (3 H, s). 

MS; 409 and 411^. 
25 4-[3-Fluoro-4-f methylsulfonynphenyl]-5-methyl-3*[4-f 1 .3-thiazol-4- 

vl)phenvl]isoxazole. (step 4) 

A mixture of 3-(4-bromophenyl)-4-[3-fluoro-4-(methylsidfonyl)phenyl]-5- 

methylisoxazole (219 mg, 0.53 mmol), tributyl(l,3-thiazol-4-yl)tin (200 mg, 0.53 

mmol) and tetrakis(triphenylphosphine)palladium (62 mg, 0.053 mmol) in toluene (5 
30 ml) was refluxed for 26 h. The mixture was evaporated and the obtained residue was 

chromatographed on a column of silica gel (40 g) as eluting with ethyl acetate/hexane 

(1/2) to give 198 mg of a white solid, which was rccrystallized from ethyl 

acetate/hexane to afford 128 mg (58%) of the title compound. 

m.p.: 130°C 

35 ! H-NMR (CDCb) 6: 8.90 (1 H, d, J=2.0 Hz), 8.01-7.93 (3 H, m), 7.62 (1 H, d, J =1.8 
Hz), 7.49-7.43 (2 H, m), 7.17 (1 H, dd, 7=1.5 and 8.1 Hz), 7.09 (1 H, dd, 7=1.5 and 
10.5 Hz), 3.27 (3 H, s), 2.53 (3 H, s). 
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MS; 414 (M*). 
EXAMPLE 169 

5-f3-Fluoro-4-(methylsulfonyftph 
oxazole 

5 [3-Fluoro-4-(methylsulfanvnphenvl]methanol (Step IV 

The mixture of 3-fluoro-4-(methylsulfanyl)benzaldehyde (19.44 g, 1 142 mraol) 
and sodium borohydride (2.1 g, 55.46 mmol) in methanol (200 mL) was stirred at room 
temperature for 2 hour. Water was added to the mixture, and the mixture was 
evaporated, diluted with ethyl acetate (300 mL), washed with water (100 mL), dried 
10 over MgSC>4, and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel eluting with ethyl acetate/hexane (1/4) to provide the 
subtitle compound (19.91 g, 100 % yield) as an oil. 

'H-NMR (CDC1 3 ) 8: 7.26-7.29 (m, 1H), 7.06-7.23 (m, 2H), 4.67 (br s, 2H), 2.47 (s, 3H). 
4-fBromomethvlV2"fluoro-Kmethvlsulfanvnbenzene (Step 2). 

15 The mixture of [3-fluoro-4-(methylsulfanyl)phenyl]methanol (9.00 g, 52.26 

mmol) and carbon tetrabromide (19.06 g, 57.49 mmol) in CH2CI2 (200 mL) was added 
triphenylphosphine (15.08 g, 57.49 mmol) at 0°C. After 1 hour, the mixture was 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
eluting with ethyl acetate/hexane (1/10) to provide the subtitle compound (12.16 g, 94% 

20 yield) as an oil. 

'H-NMR (CDCI3) 8: 7.06-7.24 (m, 3H), 4.44 (s, 2H), 2.47 (s, 3H). 
l-f4-BromophenvlV2-[3-fluoro-4-(methylsulfanvnphenyl]-l-ethanone fStep 3). 

To the mixture of 4-bromobenzoyl chloride (10.81 g, 49.26 mmol), zinc (4.40 g, 
67.24 mmol) and tetrakis(triphenylphosphine)palladium(0) (2.99 g, 2.586 mmol) in 

25 DME (250 mL) was added dropwise the solution of 4-(bromomethyl)-2-fluoro-l- 
(methylsulfanyl)benzene (12.16 g, 51.72 mmol) in DME (120 mL) at room temperature. 
After 2.5 hour, the mixture was filtered through celite, the filtrate was evaporated, 
diluted with ethyl acetate (300 mL), washed with water (100 mL), brine (100 mL), dried 
over sodium sulfate, and concentrated in vacuo. The residue was washed with ethyl 

30 acetate-isopropylether, to give the subtitle compound (12.16 g, 73% yield) as a solid 
l H-NMR (CDCI3) 8: 7*85 (d, J = 8.6 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.21 (d, J= 7.9 
Hz, 1H), 6.93-7.01 (m, 2H), 4.21 (s, 2H), 2.45 (s, 3H). 

l-f4*BromophenvlV2-[3-fluoro^methylsulfonvnphenyl]-l-ethanone (Step 4\ 

To a stirred solution of l-(4-bromophenyl)-2-[3-fluoro-4- 
35 (methylsulfanyl)phenylj-l-ethanone (1.91 g, 5.636 mmol) in acetic acid (20 mL) was 
added lead tetraacetate (2.75 g, 6.200 mmol) at room temperature. The mixture was 
heated at reflux temperature for 2 hours, and cooled down to room temperature. The 
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mixture was evaporated, diluted with ethyl acetate (200 mL), washed with saturated 
NaHCC>3 solution (100 mL), water (100 mL), dried over MgSC>4, and concentrated in 
vacuo. To a stirred solution of the residue (1.81 g,) in CH2CI2 (10 mL) was added 3- 
chloroperoxybenzoic acid (1.88 g, 7.643 mmol) at 0°C. The mixture was allowed to 

5 warm to room temperature and stirred for 1.5 hour. The mixture was poured into 
saturated NaHCC>3 solution (50 mL), extracted with ethyl acetate (150 mL). The 
organic layer was washed with saturated NaHC(>3 solution (50 mL), water (50 mL), 
dried over MgSCU and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel eluting with ethyl acetate/hexane (1/2) to provide the 

0 subtitle compound ( 1 .02 g, 49% yield) as a solid. 

'H-NMR (CDCI3) 6: 7.93 (t, J= 7.6 Hz, 1H), 7.86 (d, J= 8.9 Hz, 2H), 7.66 (d, J= 8.7 
Hz, 2H), 7.15-7.23 (m, 2H), 4.35 (s, 2H), 3.22 (s, 3H). 

2-Acetoxv- 1 -^-bromophenvl V2-[3-fluoro-4-(methvlsulfonvnphenvl]- 1 -ethanone (Step 
51 

5 The mixture of l-(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-l- 

ethanone (1.02 g, 2.748 mmol) and lead tetraacetate (1.34 g, 3.023 mmol) in acetic acid 
(15 mL) was heated at reflux temperature for 8 hours, and cooled down to room 
temperature. The mixture was evaporated, poured in to ethyl acetate (50 mL) and 
saturated NaHC0 3 solution (50 mL). The formed precipitate was removed by 

0 filtration. The filtrate was extracted with ethyl acetate (100 mL), washed with water 
(50 mL), brine (50 mL), dried over MgSC>4, and concentrated in vacuo. The residue 
was purified by flash chromatography on silica gel eluting with ethyl acetate/hexane 
(1/2) to provide the subtitle compound (743.7 mg, 63% yield) as a solid. 
l H-NMR (CDCb) 6: 7.97 (t, J= 7.3 Hz, 1H), 7.79 (d, J= 8.7 Hz, 2H), 7.62 (d, J= 8.7 

15 Hz, 2H), 7.36-7.43 (m, 2H), 6.81 (s, 1H), 3.20 (s, 3H), 2.23 (s, 3H). 

4-(4-BromophenvlV5-[3-fluoro-4-(methvlsulfo^^ (Step 

a 

The mixture of 2-acetoxy-l-(4-bromophenyl)-2-[3-fluoro-4- 
(methylsulfonyl)phenylj-l-ethanone (743.7 mg, 1.733 mmol) and ammonium acetate 

10 (333.9 mg, 4.333 mmol) in acetic acid (15 mL) was heated at reflux temperature for 2.5 
hours, and cooled down to room temperature. The mixture was evaporated, diluted 
with ethyl acetate (100 mL), washed with saturated NaHC(>3 solution (100 mL x 2), 
water (50 mL), brine (50 mL), dried over MgS0 4 , and concentrated in vacuo. The 
residue was purified by flash chromatography on silica gel eluting with ethyl 

15 acetate/hexane (1/2) to provide the subtitle compound (447. 1 mg, 63% yield) as a solid. 
l H-NMR (CDC1 3 ) 6: 7.92 (t, J= 7.2 Hz, 1H), 7.43-7.59 (m, 6H), 3.25 (s, 3H), 2.59 (s, 
3H). 
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5-r3-Fluoro-4^methvlsulfo^ 
oxazole (step 7V 

The title compound was prepared according to the procedure of Example 168 
(step 4) useing 4-(4-bromophenyl)-5-[3-fluoro-4-(methylsulfonyl)phenyl]-2-niethyl-l,3- 
5 oxazole instead of 3-(4-bromophenyl)-4-[3-fluoro-4-(methylsulfonyl)phenyl]-5- 
methylisoxazole. 
mp: 196-197°C. 

l H-NMR (CDC1 3 ) 6: 8.91 (d, J= 2.0 Hz, 1H), 8.02 (d, J= 8.2 Hz, 2H), 7.91 (t, 7- 8.2 
Hz, 1H), 7.69 (d, J= 8.2 Hz, 2H), 7.63 (d, J= 1.8 Hz, 1H), 7.58 (dd, J = 1.5, 8.2 Hz, 
10 1H), 7.50 (dd, 7=1.5, 1 1.2 Hz, 2H), 3.24 (s,3H), 2.61 (s,3H). 

Anal. Calcd. for C 2 oH,5N20 3 FiS 2 : C, 57.96; H, 3.65; N, 6.76. Found: C, 57.83; H, 3.76; 
N, 6.65. 

EXAMPLE 170 

4-[3-Fluoro-4-fmethvlsulfonvl)phenvl1-5-methvl-3-[3-methvl-4-(l J-thiazol-4- 
15 y l)pheny I] isoxazole 

1 -( 4-Bromo-3-methvlphenvlV2-n-fluoro-4-methvlthiophenvnethanone. (step 1 ) 

The title compound was prepared according to the procedure of step 1 in the 

Example 169 using 4-bromo-3-methylbenzoyl chloride, which was prepared according 

to the literature (G. Cignarella et al., J . Pharmaco. Ed ScL, 1983, 38, 187-198.), 
20 instead of 4-bromobenzoyl chloride. 

! H-NMR (CDCI3) 5: 7.84 (1 H, s), 7.64-7.62 (2 H, m), 7.23 (1 H, t, J =7.9 Hz), 7.01- 

6.92 (2 H, m), 4.21 (2 H, s), 2.46 (3 H, s), 2.45 (3 H, s). 
3-f4-Bromo-3-methvlphenvlV4-f3-fluoro-4-methvltMophenylV5-methvl-4.5 
isoxazolol. (step 2^ 

25 The title compound was prepared according to the procedure of step 1 in the 

Example 168 using l-(4-bromo-3-methylphenyl)-2-(3-fluoro-4- 

methylthiophenyl)ethanone, instead of l-(4-bromophenyl)-2-(3-fluoro-4- 
methylthiophenyl)ethanone. 

'H-NMR (CDCI3) 5: 7.54 (1 H, d, 7=2.1 Hz), 7.44 (1 H, d, 7=8.4 Hz), 7.22-7.15 (2 H, 
30 m), 6.93-6.79 (2 H, m), 4.43 (1 H, s), 3.49 (1 H, br s), 2.44 (3 H, s), 2.34 (3 H, s), 1.30 
(3 H,s). 

3-(4-Bromo-3-methvlphenYlV4-G^ ( step 

2} 

The title compound was prepared according to the procedure of step 2 in the 
35 Example 168 using 3-(4-bromo-3-methylphenyl)-4-(3-fluoro-4-methylthiophenyl)-5- 
methyl-4,5-dihydro-5-isoxazolol, instead of 3-(4-bromophenyl)-4-(3-fluoro-4- 
methylthiophenyl)-5-methyl-4,5-dihydro-5-isoxazolol. 
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! H-NMR (CDCI3) 8: 7.47 (1 H, d, J =8.2 Hz), 7.42 (1 H, d, J =2.0 Hz), 7.22 (i H, d, J 
=7.7 Hz), 6.98 (1 H, dd, J =2.1 and 8.2 Hz), 6.92-6.84 (2 H, m), 2.50 (3 H, s), 2.45 (3 H, 
s), 2.36(3 H, s). 
3^4-Bromo-3-methvlphe^ 
5 (step 4) 

The title compound was prepared according to the procedure of step 3 in the 
Example 168 using 3-(4-bromo-3-methylphenyl)-4-(3-fluoro-4-methylthiophenyl)-5- 
methylisoxazole, instead of 3-(4-bromophenyl>4-(3-fluoro-4-methylthiophenyl)-5- 
methylisoxazole. 

10 'H-NMR (CDCI3) 8: 7.97 (1 H, t, J =7.7 Hz), 7.51 (1 H, d, J =8.2 Hz), 7.40 (1 H, d, J 
=1.8 Hz), 7.13 (1 H, dd, J=1.5 and 8.1 Hz), 7.07 (1 H, dd, J=1.3 and 10.4 Hz), 6.92 (1 
H, dd, J=l .6 and 8.2 Hz), 3.27 (3 H, s), 2.52 (3 H, s), 2.39 (3 H, s). 
4-f3-Fluoro-4-rmethylsulfonynphenvl]-5-methvl-3-[3--methvl-4-fK3-thiazol-4* 
vnphenyl]isoxazole. (step 5> 

15 The title compound was prepared according to the procedure of step 4 in the 

Example 168 using 3-(4-bromo-3-methylphenyl)-4-[3-fluoro-4- 

(methyIsulfonyl)phenyl]-5-methylisoxazole, instead of 3-(4-bromophenyl)-4-[3-fluoro- 
4-(methylsulfonyl)phenyl]-5-methylisoxazole. 
m.p.: 99.5°C (from dichloromethane/diisopropyl ether/hexane) 

20 l H-NMR (CDCI3) 8: 8.90 (1 H, d, J =2.0 Hz), 7.96 (1 H, t, J =7.6 Hz), 7.60 (1 H, d, J 

=8.1 Hz), 7.46 (1 H, br s), 7.40 (1 H, d, J =2.0 Hz), 7.20-7.08 (3 H, m), 3.28 (3 H, s), 
2.53 (3 H,s), 2.45 (3 H, s). 
MS; 428 (M+). 
EXAMPLE 171 

25 4-{5-Methvl-3-[4-ll3-thiazol-4-vnphenvl|-4-isoxazolvl}benzenesulfonamide 

l-(4-BromophenvlV2-phenylethanone. (step 1) 

The title compound was prepared according to the procedure of step 1 in the 

Example 169 using benzyl bromide and 4-bromo-3-methylbenzoyl chloride, instead of 

4-bromobenzoyl chloride. 
30 'H-NMR (CDC1 3 ) 8: 7.90-7.83 (2 H, m), 7.62-7.56 (2 H, m), 7.38-7.22 (5 H, m), 4.25 (2 

H,s). 

3-(4-PrQmQphenyl>5-mq%^^ (stgp 2) 

The title compound was prepared according to the procedure of step 1 in the 
Example 168 using l-(4-bromophenyl)-2-phenylethanone, instead of l-(4- 
3 5 bromophenyl)-2-(3-fluoro-4-methylthiophenyl)ethanone. 
m.p.; 153°C (from ethyl acetate/hexane) 

l H-NMR (CDCI3) 8: 7.51-7.27 (7 H, m), 7.17-7.08 (2 H, m), 4.47 (1 H, s), 3.12 (1 H, s), 
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1.28 (3 H, s). 

3- (4-BromophenvlVS-met hvl-4-phenvlisoxazole. (step 3> 

The title compound was prepared according to the procedure of step 2 in the 
Example 168 using 3-(4-bromophenyl)-5-methyl-4-phenyl-4,5-dihydro-5-isoxazolol, 
5 instead of 3-(4-bromophenyl)-4-(3-fluoro-4-methylthiophenyl)-5-methyl-4,5-dihydro-5- 
isoxazolol. 

'H-NMR (CDC1 3 ) 8: 7.52-7.13 (9 H, m), 2.45 (3 H, s). 

4- [3-(4-Bromophenvn-5-methvI-4-isoxazolvl]benzenesulfonamide. (step 4^ 

To stirred chlorosulfonic acid (5 ml) was added 3-(4-bromophenyl)-5-methyl-4- 
10 phenylisoxazole (469 mg, 1 .49 mmol) at -78°C, The mixture was allowed to warm up 
to room temperature and stirred for further 1 h. The resulting black mixture was 
poured into ice-conc. ammonia water (200 ml) carefully and extracted with ethyl acetate 
(150 ml). The organic layer was washed with water (50 ml x 2), dried over anhydrous 
sodium sulfate, and evaporated. The obtained residue was chromatographed on a 
15 column of silica gel (60 g) as eluting with ethyl acetate/hexane (1/1) to afford 512 mg 
(87%) of the title compound as a foam. 

'H-NMR (CDCI3) 5: 7.98-7.91 (2 H, m), 7.52-7.46 (2 H, m), 7.34-7.24 (4 H, m), 4.97 (2 
H, brs), 2.49 (3 H, s). 

4-1 S-Methvl-3-[4-(l,3-thiazol-4-vnphen^ (step 5) 

20 The title compound was prepared according to the procedure of step 4 in the 

Example 168 using 4-[3-(4-bromophenyl)-5-methyl-4-isoxa2olyl]benzenesulfonamide, 
instead of 3-(4-bromophenyl)-4-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methylisoxazole. 
m.p.: 1 12-1 15°C (from ethyl acetate/hexane) 

l H-NMR (CDCI3) 5: 8.88 (1 H, d, 7=2.0 Hz), 7.97-7.88 (4 H, m), 7.59 (1 H, d, 7=2.0 
25 Hz), 7.50-7.43 (2 H, m), 7.39-7.32 (2 H, m), 4.89 (2 H, br s), 2.50 (3 H, s). 
MS; 397 (M*). 
EXAMPLE 172 

2-Fluoro*4>{5-methvl-3-14-flJ-thiazol-4-vnphenvl]-4- 
isoxazotyl}benzenesulfonamide , 
30 l-f4-Bromophenvn-2-f3-fluorophenvnethanone. (step D 

The title compound was prepared according to the procedure of step 1 in the 
Example 169 using 3-fluorobenzyl bromide and 4-bromobenzoyl chloride. 
! H-NMR (CDCI3) 8: 7.89-7.83 (2 H, m), 7.65-7.59 (2 H, m), 7.34-7.25 (1 H, m), 7.06- 

6.92 (3 H,m), 4.25 (2H,s). 
35 3-f4-Bromophenvn-4-f3-fluorophenvlV5-methvl-4.5- dihvdro-5-isoxazolol. (step 2^ 

The tide compound was prepared according to the procedure of step 1 in the 
Example 168 using l-(4-bromophenyl)-2-(3-fluorophenyl)ethanone, instead of l-(4- 
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bromophenyl)-2-(3-fluoro-4-methylthiophenyl)ethanone. 

l H-NMR (CDCI3) 8: 7.50-7.26 (5 H, m), 7.05-6.82 (3 H, m), 4.46 (1 H, s), 3.16 (1 H, br 
s), 1.30 (3 H,s). 

3-(4-Bromophenvl)-4-f3-fluorophenvlV5-methvlisoxazole. (step 3) 
5 The title compound was prepared according to the procedure of step 2 in the 

Example 168 using 3-(4-bromophenyl)-4-(3-fluorophenyl)-5-methyl-4,5-dihydro-5- 
isoxazolol, instead of 3-(4-bromophenyl)-4-(3-fluoro-4-methylthiophenyl)-5-methyl- 
4,5-dihydro-5-isoxazolol. 

! H-NMR (CDCI3) 5: 7.50-7.26 (5 H, m), 7.1 1-6.85 (3 H, m), 2.46 (3 H, s). 

10 2-[3-(4-BromophenylV5-methvl-4-isoxazolvl]-4-fluorobenzenesulfonamide and 4-[3- 
( 4-Bromophenvl>-5-methvl-4-isoxazolyl]-2-fluorobenzenesulfonamide. f step 4) 

To stirred chlorosulfonic acid (5 ml) was added 3-(4-bromophenyl)-4-(3- 
fluorophenyl)-5-methylisoxazole (618 mg, 1.86 mmol) at -78°C. The mixture was 
allowed to warm up to 70°C and stirred for further 1 h. The resulting black mixture 

15 was poured into ice-conc. ammonia water (200 ml) carefully and extracted with ethyl 
acetate (150 ml). The organic layer was washed with water (50 ml x 2), dried over 
anhydrous sodium sulfate, and evaporated. The obtained residue was 
chromatographed on a column of silica gel (60 g) as eluting with ethyl acetate/hexane 
(1/1) to afford, first, 307 mg (40%) of 2-[3-(4-bromophenyl)-5-methyl-4-isoxazolyl]-4- 

20 fluorobenzenesulfonamide as a pale yellow solid. 

! H-NMR (CDCI3) 5: 8.23 (1 H, dd, J =5.4 and 8.9 Hz), 7.46-7.40 (2 H, m), 7.33-7.25 (3 

H, m), 7.04 (1 H, dd, J =2.6 and 8.4 Hz), 4.52 (2 H, br s), 2.33 (3 H, s). 

The second fractions gave 304 mg (40%) of 4-[3-(4-bromophenyl)-5-methyl-4- 
isoxazolyl]-2-fluorobenzenesulfonamide as a colorless oil. 
25 l H-NMR (CDCI3) 8: 7,91 (1 H, dd, 7=7.6 and 8.4 Hz), 7.55-7.48 (2 H, m), 7.29-7.23 (2 

H, m), 7.09-7.00 (2 H, m), 5.30 (2 H, br s), 2.50 (3 H, s). 

2-Fluoro-4-{5-methvl-3-[4-n .3-thiazol-4-vnphenyl]-4-isoxazolyl}benzenesulfonamide. 
(step 51 

The title compound was prepared according to the procedure of step 4 in the 
30 Example 168 using 4-[3-(4-bromophenyl)-5-methyl-4-isoxazolyl]-2- 
fluorobenzenesulfonamide, instead of 3-(4-bromophenyl>4-[3-fluoro-4- 
(methylsulfonyl)phenyl]-5-methylisoxazole. 
m.p.: 216°C (from ethyl acetate/hexane) 

'H-NMR^MSO-dsJS: 9.11 (1 H, d,J=1.8Hz), 8.16(1 H, d, J =1.8 Hz), 7.98-7.92(2 
35 H, m), 7.70 (1 H, t, J =7.9 Hz), 7.62 (2 H, br s), 7.37-7.31 (2 H, m), 7.28 (1 H, dd, J 
=1.5 and 1 1.2 Hz), 7.10 (1 H, dd, 7=1.6 and 8.1 Hz), 2.40 (3 H, s). 
MS; 415(1^. 
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EXAMPLE 173 

5-f3-Flu ro>4-(methvIsulfoDvl)phenvl|-2-methvl-4-f3-methvl-4-nJ-thiazoI-4- 
y])phenyl]-13-oxazole 

1 -f 4-Bromo-3-methylphenvl V2-[3-fluoro-4-(methvlsulfonvDphenvl]- 1 -ethanone ( Step 
5 11 

To a stirred solution of l-(4-bromo-3-methylphenyl)-2-[3-fluoro-4- 
(methylsulfanyl)phenyl]-l -ethanone (1.50 g, 4.246 mmol) in CH2CI2 (50 mL) was 
added 3-chloroperoxybenzoic acid (2.62 g, 10.62 mmol) at 0°C. The mixture was 
allowed to warm to room temperature and stirred for 1.5 hour. The mixture was 

10 poured into saturated NaHCCb solution (50 mL), extracted with ethyl acetate (100 mL). 
The organic layer was washed with water (50 mL), brine (50 mL), dried over MgS0 4 
and concentrated in vacuo. The residue was purified by flash chromatography on 
silica gel eluting with ethyl acetate/hexane (1/2) to provide the subtitle compound (1.21 
g, 74% yield) as a solid. 

15 'H-NMR (CDCb) 5: 7.93 (t, J= 7.6 Hz, 1H), 7.85 (s, 1H), 7.67 (s, 2H), 7.15-7.22 (m, 
2H), 4.34 (s, 2H), 3.22 (s, 3H), 2.48 (s, 3H). 

2"Acetoxy-l-(4-bromo3-methvlphenvlV2-[3-fluoro-4-(methvlsulfonvnphenvl]-l- 
ethanone (Step 2V 

The title compound was prepared according to the procedure of Example 169 
20 (step 5). 

*H-NMR (CDCI3) 5: 7.96 (t, J= 7.7 Hz, 1H), 7.78 (s, 2H), 7.59-7.65 (m, 2H), 7.35-7.43 
(m, 2H), 6.82 (s, 1H), 3.20 (s, 3H), 2.44 (s, 3H), 2.23 (s, 3H). 

4- ( 4-Bromo-3-methvlphenvD-5-f 3-fluoro-4-f methvIsulfonvDphenvll-2-methvl- 1 .3- 
oxazole (Step 3V 

25 The title compound was prepared according to the procedure of Example 169 

(step 6). 

l H-NMR (CDCI3) 8: 7.91 (t, J- 7.6 Hz, 1H), 7.39-7.79 (m, 5H), 3.25 (s, 3H), 2.59 (s, 
3H), 2.43 (s,3H). 

5- f 3-Fluoro-4-(methvlsulfonvnphenvl]-2-methvl-4-[3-methvl-4-f 1 ,3-thiazol-4- 
30 vnphenvl]-1.3-oxazole (step 4\ 

The title compound was prepared according to the procedure of Example 168 
mp: 177-178°C. 

'H-NMR (CDCI3) 6: 8.92 (d, J= 2.0 Hz, 1H), 7.91 (t, J= 7.4 Hz, 1H), 7.69 (d,J= 7.9 
Hz, 1H), 7.46-7.61 (m, 4H), 7.42 (d, J =2.0 Hz, 1H), 3.25 (s, 3H), 2.61 (s, 3H), 2.50 (s, 
35 3H). 
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Anal. Calcd. for C2iH l7 N203FiS2: C, 58.86; H, 4.00; N, 6.54. Found: C, 58.51; H, 4.15; 
N, 6.43. 

EXAMPLE 174 

2-Fluoro^-[S-[3-hvdroxv^-a3-thiazol-4-vnphenyl]-3-(trifluoromethvlVlH- 
5 pvrazol-l-vl]benzenesulfonamide 

4A4-Trifluoro-H3-hvdroxv-4-n.3-thiazol-4^^ (step 1) 

To a stirred solution of 4,4,4-trifluoro-l-[3-methoxy-4-(l,3-thiazol-4-yl)phenyl]- 

1,3-butanedione (395 mg, 1.2 mmol) in DMF (6 ml) was added sodium thiomethoxide 

(420 mg, 6.0 mmol) and the mixture was heated at 120°C for 3 hours. The mixture was 
10 cooled down to room temperature, and poured into water. The whole was extracted 

with ethyl acetate. The organic layer was washed with brine, dried over MgSO^ and 

concentrated in vacuo to give title compound (378 mg, 99% yield). 

l H-NMR (DMSO-dfi) 6: 10.92 (s, 1H), 9.24 (d, J = 2 Hz, 1H), 8.36 (d, J= 2 Hz, 1H), 

8.16 (d, J = 8 Hz, 1H), 7.53-7.45 (m, 2H), 6.27 (s, 1H). 
15 2-Fluoro^r5-[3-hvdroxv^-nJ^ 

vl]benzenesulfonamide (step 2) 

The title compound was prepared according to the procedure of Example 60 

using 4,4,4-trifluoro-l-[3-hydroxy-4-(l,3-thi^ instead 

of 4,4 J 4-trifluoro-l-[4-(2-furyl)phenyl]-l,3-butanedione, and using (2-fluoro-4- 
20 sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 

methylsulfonylphenyl)hydrazine hydrochloride. 

mp: 224-226 °C 

! H-NMR (CDC1 3 ) 6: 8.97 (d, J = 2 Hz, 1H), 7.85-7.79 (m, 1H), 7.69 (d, J = 2 Hz, 1H), 
7.65 (d, J = 8 Hz, 1H), 7.37 (dd,J= 11, 2 Hz, 1H), 7.19 (dd, J= 8, 2 Hz, 1H), 6.98 (d, J 
25 = 2 Hz, 1H), 6.80 (s, 1H), 6.71 (dd, J- 8, 2 Hz, 1H), 5.35 (s, 2H). 

Anal. Calcd. for Q^H^N^Si 1/10 Hexane+1/10 H 2 0: C, 47.57; H, 2.77; N, 1 1.32. 
Found: C, 47.61; H, 2.91; N, 10.93. 
EXAMPLE 175 

2-Fluoro-4-[5-[3-methoCT^13-thi 
30 pvrazol-l-vljbenzenesulfonamide 

The title compound was prepared according to the procedure of Example 107 
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using (2-fluoro-4-sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 97-99 °C 

'H-NMR (CDCI3) 8: 8.84 (d, J= 2 Hz, 1H), 8.29 (d, 7= 8 Hz, 1H), 8.07 (d, J= 2 Hz, 
5 1H), 7.87-7.81 (m, 1H), 7.38 (dd,7 = 11, 2 Hz, 1H), 7.20 (dd, J = 9, 1 Hz, 1H), 6.93- 
6.89 (m, 2H), 6.84 (s, IH), 5.31 (s, 2H), 3.88 (s, 3H). 

Anal. Calcd. for C20H14F4N4O3S2 Ethyl Acetate: C, 49.14; H, 3.78; N, 9.55. Found: C, 
48.84; H, 3.63; N, 9.81. 
EXAMPLE 176 

10 2-Fluoro^[5-[4-ll3-thia2ol^vlV3-(trifluoromethvnph€nvl]-3-(trifluorom€thvn- 
lH-pyrazol-l-yl]benzenesulfonamide 

4.4.4-Trifluoro-l-[4-bromo-3-ftrifluoromethvnphenvl]-1.3-butanedione (step 1) 

The tide compound was prepared according to the procedure of Example 94 
(step 3) using l-[4-bromo-3-(trifluoromethyl)phenyl]-l-ethanone instead of l-[4-(l f 3- 
15 oxazol-4-yl)phenyl]-l-ethanone. The compound was used for next reaction without 
purification. 

2-Fluoro-4-[5-[4-bromo-3-(trifluorom 
vllbenzenesulfonamide (step 2) 

The title compound was prepared according to the procedure of Example 60 
20 using ^^^-trifluoro-l-^-bromo-S^trifluoromethyOphenylJ-l^-butanedione instead of 
4,4,4-trifluoro-l -[4-(2-furyl)phenyl]-l ,3-butanedione, and using (2-fluoro-4- 
sulfamoylphenyl)hydrazine hydrochloride instead of (2-fluoro-4- 
methylsulfonylphenyl)hydrazine hydrochloride. 

l H-NMR (DMSO-de) 6: 7.96-7.86 (m, 5H), 7.63 (dd, 7= 1 1, 2 Hz, 1H), 7.49-7.36 (m, 
25 3H). 

2-Fluoro-4-[5-[4-n.3-tMazol^vll3-(^^ 

pvrazol-l-yl]benzenesulfonamide (step 3) 

To a stirred solution of 2-fluoro-4-[5-[4-bromo-3-(trifluoromethyl)phenyl]-3- 

(trifluoromethyl)-lH-pyrazol-l-yl]benzenesulfonamide (308 mg, 0.58 mmol) in dioxane 
30 (5 ml) was added 4-(tributylstannyl)thiazole (260 mg, 0.70 mmol), 

tetrakis(triphenylphosphine)palladium (67 mg, 0.058 mmol), lithium chloride (61 mg, 
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1.45 mmol), and the mixture was heated at reflux temperature for 16 hours. The 
reaction mixture was cooled down to room temperature, and diluted with ethyl acetate. 
The whole was washed with saturated potassium fluoride aqueous solution, and the 
precipitate was removed by Alteration through celite. The resulting solution was 
5 extracted with ethyl acetate. The organic layer was washed with brine, dried over 
MgSC>4, and concentrated in vacuo. The residue was purified by flash chromatography 
eluting with ethyl acetate-hexane (1 : 2) to give title compound (56 mg, 18% yield), 
mp: 140-142 °C 

'H-NMR (CDC1 3 ) 5: 8.90 (d, J= 2 Hz, 1H), 7.90-7.84 (m, 1H), 7.78 (d, J= 2 Hz, 1H), 
10 7.72 (d, J= 8 Hz, 1H), 7.56 (d, J= 2 Hz, 1H), 7.42-7.40 (m, 1H), 7.37 (d, J= 2 Hz, 1H), 
7.14 (dd, J= 9, 2 Hz, 1H), 6.90 (s, 1H), 5.57 (s, 2H). 

Anal. Calcd. for C20H11F7N4Q2S2 1/10 Hexane: C, 45.39; H, 2.29; N, 10.28. Found: C, 
45.25; H, 2.28; N, 10.17. 
EXAMPLE 177 

15 4-(2-Ethv1-4-fl-[3-Fluoro-4-rmcthvlsulfonvnDhcnvll-3-rtrifluoromethvn-lH- 
pvrazol-5-vl] phenyl}-! 3-thiazole 

1 -(3 -Ethvl-4-hydroxyphenyl V 1 -ethanone (step 1 ) 

To a stirred solution of 2-ethylphenol (13 g, 106.4 mmol) in carbon disulfide (30 

ml) was added aluminum chloride (30 g, 225 mmol) portionwise at 0°C. Then, acetyl 
20 chloride (8.4 ml, 118.1 mmol) was added, and the mixture was heated at reflux 

temperature for 16 hours. The reaction mixture was cooled down to room temperature, 

and poured into ice. The whole was extracted with diethyl ether. The organic layer 

was washed with brine, dried over MgS(>4, and concentrated in vacuo. The residue 

was recystallized with hexane-toluene to give title compound (9.24 g, 53% yield). 
25 'H-NMR (CDCI3) 8: 7.82 (s, 1H), 7.74 (dd,/= 8, 2 Hz, 1H), 6.88 (dd, J= 8, 5 Hz, 1H), 

2.70 (q, J= 8 Hz, 2H), 2.58 (d, J = 2 Hz, 3H), 1.26 (t, 7=8 Hz, 3H). 

1 -( 4-f f fer/-Butyl( dimethynsilyl]oxv]-3-ethvlphenvlV 1 -ethanone (step 2) 

To a stined solution of l-(3-ethyl-4-hydroxyphenyl)-l -ethanone (9.24 g, 56.27 

mmol) in DMF (60 ml) was added ter/-butyldimethylsilyl chloride (9.33 g, 61.9 mmol), 
30 imidazole (4.6 g, 67.52 mmol), and the mixture was stirred at room temperature for 3 

hours. The reaction mixture was poured into water. The whole was extracted with 
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ethyl acetate. The organic layer was washed with brine, dried over MgS04, and 
concentrated in vacuo. The residue was fractionally distilled under reduced pressure 
(180°c, 0.5mmHg) to give title compound (12.3 g, 78% yield). 
'H-NMR (CDC1 3 ) 5: 7.80 (d, 7- 2 Hz, 1H), 7.71 (dd, 7= 8, 3 Hz, 1H), 6.80 (d, J= 8 
5 Hz, 1H), 2.65 (q, J = 8 Hz, 2H), 2.55 (s, 3H), 1 .21 (t, J = 8 Hz, 3H), 1 .02 (s, 9H), 0.27 
(s, 6H). 

W4-[[fe^Butvl(dimethvnsiM^ 
(step 3) 

To a stirred solution of 1,1,1,3,3,3-hexamethyldisilazane (1.79 g, 11.1 ramol) in 
10 THF (37 ml) was added w-butyl lithium (1 .52 M solution in hexane; 7.3 ml, 1 1 . 1 mmol) 
dropwise at 0°C, and the mixture was stirred at 0°c for 30 minutes, then cooled at -78°C. 
A solution of l-(4-[[rm-butyl(dimethyl)silyl]oxy]-3-ethylphenyl)-l-ethanone (2.57 g, 
9.23 mmol) in THF (40 ml) was added dropwise, and the mixture was stirred at -78°c 
for 1 hour. l-(Trifluoroacetyl)imidazole (2.0 g, 12.2 mmol) was added, and the mixture 
15 was stirred at -78°c for 3 hours, and quenched with water. The reaction mixture was 
warmed up to room temperature, and diluted with ethyl acetate. The whole was 
extracted with ethyl acetate. The organic layer was washed with brine, dried over 
MgS04, and concentrated in vacuo. The residue was used for next reaction without 
further purification. (3.45 g, 99% yield). 

20 2 z Ethyl r 4iUz^^ 
yljphenol (step 4) 

To a stirred solution of l-(4-[[rm-butyl(dimethyl)silyl]oxy]-3-ethylphenyl)- 
4,4,4-trifluoro-l,3-butanedione (749 mg, 2.0 mmol) in ethanol (25 ml) was added (2- 
fluoro-4-methylsulfonylphenyl)hydrazine hydrochloride (530 mg, 2.2 mmol), and the 

25 mixture was heated at reflux temperature for 16 hours. The reaction mixture was 
cooled down to room temperature, and poured into water. The whole was extracted 
with ethyl acetate. The organic layer was washed with brine, dried over MgSC>4, and 
concentrated in vacuo. The residue was dissolved in THF (5 ml). 
Tetrabutylammonium fluoride (1.0 M solution in THF; 2.5 ml, 2.5 mmol) was added, 

30 and the mixture was stirred for 1 hour. Then, the reaction mixture was poured into 
water. The whole was extracted with ethyl acetate. The organic layer was washed 
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with brine, dried over MgSCU, and concentrated in vacuo. The residue was purified by 
flash chromatography eluting with ethyl acetate-hexane (1 : 2) to give title compound 
(140 mg, 16% yield). 

'H-NMR (DMSO-d*) 8: 9.83 (s, 1H), 7.96-7.90 (m, 1H), 7.57 (dd, J= 11, 2 Hz, 1H), 
5 7.41 (dd, J= 8, 2 Hz, 1H), 7.13 (s, 1H), 7.02-6.97 (m, 2H), 6.81 (d, 7= 8 Hz, 1H), 3.56 
(s, 3H), 2.48 (q,7= 8 Hz, 2H), 1.01 (t,7= 8 Hz, 3H). 

2»Ethvl-4-[ 1 -[3-fluoro-4-(methvlsulfonvnphenvl]-3-( r trifluoromethvl V 1 H-pvrazol-5- 
vllphenvl trifluoromethanesulfonate (step 5) 

To a stirred solution of 2-ethyl-4-[l-[3-fluoro-4-(methylsulfonyl)phenyl]-3- 

10 (trifluoromethyl)-lH-pyrazol-5-yl]phenol (140 mg, 0.327 mmol) in CH 2 C1 2 (10 ml) was 
added triethylamine (40 mg, 0.392 mmol), trifluoromethanesulfonic anhydride (100 mg, 
0.358 mmol), and the mixture was stirred for 3 hours. The reaction mixture was 
poured into water. The whole was extracted with CH2CI2. The organic layer was 
washed with brine, dried over MgSC>4, and concentrated in vacuo. The compound was 

15 used for next reaction without purification. 
4-f2-Ethyl-4-[l-[3-Fluoro-4-(methvlsulfon^ 
vl ]phenvl]-l .3-thiazole (step 6) 

To a stirred solution of 2-ethyl-4-[l-[3-fluoro-4-(methylsulfonyl)phenyl]-3- 
(trifluoromethyl)- 1 H-pyrazol-5-yl]phenyl trifluoromethanesulfonate ( 1 83 mg, 0.33 

20 mmol) in dioxane (5 ml) was added 4-(tributylstannyl)thiazole (135 mg, 0.36 mmol), 
tetrakis(triphenylphosphine)palladium (38 mg, 0.033 mmol), lithium chloride (35 mg, 
0.82 mmol), and the mixture was heated at reflux temperature for 16 hours. The 
reaction mixture was cooled down to room temperature, and diluted with ethyl acetate. 
The whole was washed with saturated potassium fluoride aqueous solution, and the 

25 precipitate was removed by Alteration through celite. The resulting solution was 
extracted with ethyl acetate. The organic layer was washed with brine, dried over 
MgS04, and concentrated in vacuo. The residue was purified by flash chromatography 
eluting with ethyl acetate-hexane (1 : 2) to give title compound (25 mg, 1 5% yield), 
mp: not detected. 

30 l H-NMR (CDCI3) 5: 8.92 (d, J-2Hz, 1H), 7.96-7.90 (m, 1H), 7.55 (d, J= 8 Hz, 1H), 
7.45 (d, J- 12 Hz, 1H), 7.40 (d, J= 2 Hz, 1H), 7.29-7.23 (m, 2H), 7.13 (d, J= 8 Hz, 
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1H), 6.84 (s, 1H), 3.23 (s, 3H), 2.79 (q, J = 8 Hz, 2H), 1.08 (t, J = 8 Hz, 3H). 
Anal. Calcd. for C^H^tyOzSz 1/10 Hexane: C, 53.84; H, 3.68; N, 8.33. Found: C, 
53.82; H, 3.92; N, 8.00. 
EXAMPLE 178 
5 l-[3-Fluoro^-rmethvlsulfo^ 
trifluoromethvl-1 H-imidazole 
#-f3-Fluoro^-fmethvlsulfonvnphenvl]-4^ 
(stepl) 

The subtitle compound was prepared according to the procedure of Example 153 
10 (step 1) using 4-bromo-3-methylbenzonitrile, instead of 4-bromobenzonitrile. 

2-f4-Bromo-3-methvlphenvlVl-[3-fluoro-4'fmethvlsulfonvnphenvl1-4-hvdroxv-4- 
trifluoromethyl-4.5-dihvdro- 1 H-imidazole. (step 2) 

The subtitle compound was prepared according to the procedure of Example 153 
(step 2) using N-[3-fluoro-4-(methylsulfonyl)phenyl]-4-bromo-3- 

15 methylbenzenecarboximidamide instead of tf-[3-fluoro-4-(methylsulfonyl)phenyl]-4- 
bromobenzenecarboximidamide. 

'H-NMR (DMSOds) 6: 7.69-7.60 (m, 3H), 7.49 (s, 1H), 7.19-7.08 (m, 2H), 6.71 (dd,7 
=2, 9 Hz, 1H), 4.51 (d, J= 12 Hz, 1H), 3.99 (d, J= 12 Hz, 1H), 3.27 (s, 3H), 2.38 (s, 
3H). 

20 2-(4-Bromo-3-methvlphenyiyi-[3-fluoro-4-(m 

1 H-imidazole. (step 3) 

The subtitle compound was prepared according to the procedure of Example 153 

(step 3) using 2-(4-bromo-3-methylphenyl)-l-[3-fluoro-4-(methylsulfonyl)phenyI]-4- 

hydroxy^-trifluoromethyM,5-dihydro-lH-iinidazole instead of 2-(4-bromophenyl)-l- 
25 [3-fluoro-4-(methylsulfonyl)phenyy 1 H- 

imidazole. 

'H-NMR (CDC1 3 ) 8: 8.06 (dd, J= 8, 8 Hz, 1H), 7.53-7.49 (m, 2H), 7.46 (d, J = 8 Hz, 
1H), 724-7.1 5 (m, 2H), 6.82 (dd, J= 2, 8 Hz, 1H), 3.28 (s, 3H), 2.39 (s, 3H). 
H3-Fluoro-4-fmethv lsulfoOT 
30 trifluoromethv MH-imidazole. (step 4) 

The title compound was prepared according to the procedure of Example 153 
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(step 4) using 2-(4-bromo-3-meftylphenyl)-l-[3^ 

trifluoromethyl-lH-imidazole instead of 2-(4-bromophenyl)-l-[3-fluoro-4- 
(methylsulfonyl)phenyl]-4-trifluoromethyl- 1 H-imidazole. 
mp: 197.0-198.0°C 

5 l H-NMR (CDC1 3 ) 6: 8.90 (d, J = 2 Hz, 1H), 8.06 (dd, J= 8, 8 Hz, 1H), 7.59-7.53 (m, 
3H), 7.41 (d, J = 2 Hz, 1H), 7.29-7.19 (m, 2H), 7.05 (dd, J = 2, 8 Hz, 1H),3.28 (s, 3H), 
2.46 (s, 3H). 

Anal.Calcd.for.C2iHi5F4N3O2S2,0.1hexane,0.5H2O: C,51.79; H, 3.45; N, 8.47. Found: 
C, 51.66; H, 3.30; N, 8.12. 
10 MS (EI) : m/z 481(M + ) 
EXAMPLE 179 

2-Fluoro-4-[4-methvl-2-[4-(4-thiazolvl)phenvl1-lH-imidazol-l- 
vljbenzenesulfonamide 

4-f2-f4-BromophenvlM4ivdroxv-4-me^ 
15 flwrpl^TO e p esulfQnamide, (step 1) 

The subtitle compound was prepared according to the procedure of Example 154 
(step 2) using bromoacetone instead of 3-bromo- 1,1,1 -trifluoroacetone. 
4-[2-( r 4-BromophenvlV4-hvdroxv-4-methvl-lH-imida zol-l-vl]-2-fluorobenzene 
sulfonamide, (step 2^ 

20 The subtitle compound was prepared according to the procedure of Example 153 

(step 3) using 4-[2-(4-bromophenyl>4-hydroxy-4-methyl-4,5^ihydro-lH-imidazol-l- 
yl]-2-fluorobenzenesulfonamide instead of 2-(4-bromophenyl)-l-[3-fluoro-4- 
(methylsulfony l)phenyl]-4-hydroxy-4-trifluoromethyl-4,5-dihydro- 1 H-imidazole. 
'H-NMR (CDCI3) 8: 7.92 (dd, J= 8, 8 Hz, 1H), 7.45 (d, J= 9 Hz, 2H), 7.23 (d, J= 9 

25 Hz, 2H), 7.09 (s, 1H), 7.06-7.04 (m, 1H), 6.91 (d, J = 1 Hz, 1H), 5.33 (brs, 2H), 2.05 (s, 
3H). 

2-Fluoro-4-[4-methvl-2-r 4-f2-trimethvlsilvlthiazol-4-vnphenvl1 -lH-imidazol-1- 
vl]benzenesulfona mide. (step 3) 

The title compound was prepared according to the procedure of Example 153 
30 (step 4) using 4-[2-(4-bromophenylH~hycfr<>xy-4-methyl-lH-imidazol-l-yl]-2- 
fluorobenzenesulfonamide instead of 2-(4-bromophenyl)-l-[3-fluoro-4- 
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(methylsulfonyl)phenyl]-4-trifluoromethyl-lH-imidazole and using 4-(tributylstannyl)- 

2- trimethylsilylthiazole instead of 4-(tributylstannyl)thiazole. 

The crude product was used next reaction without further purification, 
MS (EI):m/z486(M*) 
5 2-Fluoro-4-r4-methvl-2-f 4-f4-thiazolvnphenvl] -lH-imidazoM-vllbenzenesulfonamide. 
(step 4) 

To a stirred solution of 2-fluoro-4-[4-methyl-2-[ 4-(2-trimethylsilylthiazol-4- 
yl)phenyl] -lH-imidazol-l-yl]benzenesulfonamide (crude, 0.634 mmol) in THF (3 mL) 
was added tetrabutylammonium fluoride (0.95 mL, 1.0 M solution in THF, 0.95 mmol) 

10 at 0 °C. The reaction mixture was warmed to room temperature and stirred for 30 
minutes. The reaction mixture was added water (20 mL) and extracted with ethyl 
acetate (20 mL x 3). The organic layer was washed with water and brine. After dried 
over MgSOs and concentration in vacuo. The crude mixture was purified by flash 
chromatography eluting with hexane / ethyl acetate (1 / 3). The resulting solid was 

15 recrystallized from ethyl acetate - hexane to give the title compound (0.116 g, 44.1 % 
yield, via 2 steps), 
mp: 145.0-147.0 °C 

l H-NMR (CDC1 3 ) 6: 8.87 (d, J= 2 Hz, 1H), 8.00-7.94 (m, 1H), 7.89 (d, J= 8 Hz, 2H), 

7.58 (d, 7- 2 Hz, 1H), 7.43 (d, J= 8 Hz, 2H), 7.13-7.07 (m, 2H), 6.92 (s, 1H), 5.30 (brs, 
20 2H),2.34(s,3H). 

Anal.Calcd.for.Ci9HisFN4O2S2,0.5H2O: C,53.89; H, 3.81; N, 13.23. Found: C, 53.66; H, 

3.93; N, 12.88. 

MS (EI):m/z414(M*) 

EXAMPLE 180 
25 5-f3-Chloro -5-methv!-4-(4-^ 

3- trifluoromethvl-l H-pvrazole 

l-M-f/g^ButvlfdimethyOsU^^ (step 1) 

The subtitle compound was prepared according to the procedure of Example 177 
(step 2) using 4'-hydroxy-3 '-methylacetophenone instead of 1 -(3-ethyl-4- 
3 0 hydroxypheny 1>- 1 -ethanone. 

! H-NMR (CDC1 3 ) 8: 7.69 (d, J = 2 Hz, 1H), 7.62 (dd, J = 2, 8 Hz, 1H), 6.70 (d, J = 8 
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Hz, 1H), 2.45 (s, 3H), 2.15 (s, 3H), 0.93 (s, 9H), 0.16 (s, 6H). 

1 -(4~\ f/er/-Butvl( dimethvnsilvl]oxv]-3-methvlphenyn-4.4.4-trifluoro- 1 .3-butanedione 

(step 2) 

The subtitle compound was prepared according to the procedure of Example 177 
5 (step 3) using l-(4-][/er/-butyl(dimethyl)silyl]oxy]-3-methylphenyl)-l-ethanone instead 
of 1 -(4*[[/er/-butyl(dimethyl)silyl]oxy]-3-ethylphenyl)- 1 -ethanone. 
MS(EI):m/z360(M + ) 
2-MethvM-n^3-fluo ro-4-fmeth^^ 
vl ]phenol (step 3) 

1 0 The subtitle compound was prepared according to the procedure of Example 1 77 

(step 4) using l-(4-[[/e^butyl(dimethyl)silyl]oxy]-3-methylphenyl)^,4,4-trifluoro-13- 
butanedione instead of 1 -(4-[[rer/-butyl(dimethyl)silyl]oxy]-3-ethylphenyl)-4,4,4- 
trifluoro- 1 ,3-butanedione. 

l H-NMR (CDC1 3 ) d: 7.90 (dd, J= 8, 8 Hz, 1H), 7.41 (dd, J = 2, 1 1 Hz, 1H), 7.23 (dd, J 
15 = 2, 9 Hz, 1H), 7.09 (d, J= 2 Hz, 1H), 6.88 (dd, J- 2, 8 Hz, 1H), 6.78 (d, J = 8 Hz, 1H), 
6.70 (s, 1H), 5.46 (brs, 1H), 3.24 (s, 3H), 2.25 (s, 3H). 
2-CMoro^-methvM-n-r3-fluoro^methvlsulfonvnphenvlV3^trifl 
pvrazol-5-vl]phenol (step 4) 

To a stirred solution of 2-methyl-4-[l-[3-fluoro-4-(methylsulfonyl)phenyl]-3- 
20 (trifluoromethyl)-lH-pyrazol-5-yl]phenol (0.332 g, 0.8 mmol) in CH 2 C1 2 (10 ml) was 
added sulfuryl chloride (0.1 13 g, 0.84 mmol) at room temperature, and the mixture was 
stined for 30 minutes. The reaction mixture was poured into water, and the whole was 
extracted with CH2CI2. The organic layer was washed with brine, dried over MgS04, 
and concentrated in vacuo. The residue was recystallized with QkCk-hexane to give 
25 the subtitle compound (0.3 1 8 g, 88.6% yield). 

'H-NMR (CDCI3) d: 7.93 (dd, J= 8, 8 Hz, 1H), 7.44 (dd, J= 2, 10 Hz, 1H), 7.21 (dd, J 
= 2, 9 Hz, 1H), 7.09 (d, J = 2 Hz, 1H), 6.94 (s, 1H), 6.71 (s, 1H), 5.86 (s, 1H), 3.24 (s, 
3H), 2.27 (s, 3H). 

2-Chloro-6-methvl-4-[ 1 ■[3-fluoro-4-(methvlsulfonvnphenvl]-34trifluoromethvlV 1 H- 
30 pvrazol-5-vl]phenvl trifluo romethanesulfonate (step 5^ 

The subtitle compound was prepared according to the procedure of Example 177 
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(step 5) using 2-chloro-6-methyl-4-[l -[3-fluoro-4-(methylsulfonyl)phenyI]-3- 

(trifluoromethyl)-lH-pyrazol-5-yl]phenol instead of 2-ethyl-4-[l-[3-fluoro-4- 

(methylsulfonyl)phenyl]OKtrifluoromethyl)-lH-pyrazol-5-yl]phenol. 

l H-NMR(CDCl 3 ) d: 7.97 (dd, J = 8, 8 Hz, 1H), 7.46(dd,J=2, 10 Hz, 1H), 7.29 (d, J= 
5 2 Hz, 1H), 7.18 (dd, J= 2, 8 Hz, 1H), 7.12 (d,7= 2 Hz, 1H), 6.83 (s, 1H), 3.25 (s, 3H), 

2.44 (s,3H). 

MSCEOim/zSSOCNf) 

5-[3-Chloro-5-methvM-(4-thiazolvnphenv^^^ 

trifluoromethyl-1 H-pvrazole. (step 6) 
1 0 The subtitle compound was prepared according to the procedure of Example 1 77 

(step 6) using 2-chloro-6-methyl-4-[l -[3-fluoro-4-(methylsulfonyl)phenyl]-3- 

(trifluoromethyl)-lH-pyrazoI-5-yl]phenyl trifluoromethanesulfonate instead of 2-ethyl- 

4-[l-[3-fluoro^(methylsidfonyl)phenyl]-3-(trifluoromethyl)-lH-pyiazol- 

trifluoromethanesulfonate. 
15 ! H-NMR (CDC1 3 ) d: 8.97 (d, J = 2 Hz, 1H), 7.98 (dd, J = 8, 8 Hz, 1H), 7.50 (d, J= 10 

Hz, 1H), 7.40 (d, J = 2 Hz, 1H), 7.28-7.25 (m, 2H), 7.09 (s, 1H), 6.83 (s, 1H), 3.25 (s, 

3H),2.14(s,3H). 

Anal.Calcd.for.C2iHuClF4N302S2: C,48.89; H, 2.74; N, 8.14. Found: C, 48.95; H, 2.86; 
N, 7.77. 
20 MS(EI):m/z515(M + ) 
EXAMPLE 181 

4X!hloro-l-[341uoro^methybulfonvl)phe^^^ 
3-trifluoromethvl-lH-pvrazole 

2-Methvl-4-f 1 -[3-fluoro-4-f methvlsulfonyDphenyl]-3-( trifluoromethvl V 1 H-pvrazoU5- 
25 vl ]phenyl trifluoromethanesulfonate (step 1) 

The subtitle compound was prepared according to the procedure of Example 177 
(step 5) using 2-methyl-4-[l-[3-fluoro^(methylsulfo^ 

lH-pyrazol-5-yl]phenol instead of 2-ethyl-4-[l-[3-fluoro-4-(methylsulfonyl)phenyl]-3- 
(trifluorome%l)-lH-pyrazol-5-yl]phenol. 
30 'H-NMR (CDCI3) d: 7.94 (dd, J = 7, 8 Hz, 1H), 7.41 (dd, J = 2, 10 Hz, 1H), 7.33-7.29 
(m, 2H), 7.18 (dd, J= 1, 8 Hz, 1H), 7.1 1 (dd,7 = 2, 9 Hz, 1H), 6.81 (s, 1H), 3.24 (s, 3H), 
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2.41(s,3H). 

MS (EI) : m/z 546 (NT) 
2-MethvM-[4-chloro-l-[3-fluoro^^ 
pvrazol-5-vl]phenvl trifluoromethanesulfonate (step 2) 
5 To a stirred solution of 2-methyl-4-[l-[3-fluoro-4-(methylsulfonyl)phenyl]-3- 

(trifluoromethyl)-lH-pyrazol-5-yl]phenyl trifluoromethanesulfonate (0.185 g, 0.339 
mmol) in DMF (2 mL) was added Af-chlorosuccinimide (0.227 g, 1.70 mmol) at 0 °C. 
The reaction mixture was warmed to room temperature and stirred for 72 hours. The 
reaction mixture was added water (20 mL) and extracted with ethyl acetate / hexane / 
10 ether = 2/1/1 (20 mL x 2). The organic layer was washed with water and brine. 
After dried over MgS04 and concentration in vacuo. The crude mixture was purified 
by flash chromatography eluting with hexane / ethyl acetate (4 / 1) to give the subtitle 
compound (0.1 17 g, 59.7 % yield). 

'H-NMR (CDC1 3 ) d: 7.92 (dd, J= 8, 9 Hz, 1H), 7.40-7.32 (m, 3H), 7.19-7.08 (m, 2H), 
15 3.23 (s, 3H), 2.43(s, 3H). 

MS (EI): m/z 580 (M*) 

4-CMoro-l-f3-fluoro-4^methvlsufo^ 

trifluoromet hvMH-pvrazole. (step 3) 

The subtitle compound was prepared according to the procedure of Example 177 
20 (step 6) using 2-methyl-4-[4-chloro-l-[3-fluoro-4-(methylsulfonyl)phenyl]-3- 

(trifluoromethyl)-lH-pyrazol-5-yl]phenyl trifluoromethanesulfonate instead of 2-ethyl- 

4-[l-[3-fluoro-4-(methylsulfonyl)phenyl]-3^^ 

trifluoromethanesulfonate. 

^-NMR (CDCI3) d: 8.93 (s, 1H), 7.91 (t, J= 8 Hz, 1H), 7.73 (d, J= 8 Hz, 1H), 7.47- 
25 7.39 (m, 2H), 7.30-7.27 (m, 1H), 7.21-7.13 (m, 2H), 3.22 (s, 3H), 2.50 (s, 3H). 

Anal.Calcd.for.C2!HuClF4N3Q2S2,0.2hexane: C,49.63; H, 3.06; N, 7.96. Found: C, 
49.99; H, 3.18; N, 7.82. 
MS (EI): m/z 515 (M*) 
EXAMPLE 182 

30 4-I4-fMethvlsulfonvnphenvl|-3-[4-fl3-thiazol-4-vnph nvll-2(5HWuranone 

The title compound was prepared according to the procedure of Example 151 
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using 3-(4-bromophenylM-[4-(me%lsidfonyl)pte (WO 9500501) 

instead of 1 -(4-bromophenyl)-2-[3-fluoro-4-(methylsiilfonyl)phenyl]-5-methyl- 1 H- 
pyrrole. 
mp: 236.8°C 

5 l H-NMR (CDC1 3 ) 5: 9.22 (d, J=2.0 Hz, 1H), 8.25 (d, J=L8 Hz, 1H), 8.05 (d, J=8.6 Hz, 
2H), 7.97 (d, J=8.7 Hz, 2H), 7.67 (d, J=8.6 Hz, 2H), 7.43 (d, J=8.7 Hz, 2H), 5.44 (s, 
2H), 3.25 (s, 3H). 

Anal. Calcd. for C20H15NO4S2: C, 60.44; H, 3.80; N, 3.52. Found: C, 59.52; H, 3.96; N, 
3.30. 

0 EXAMPLE 183 

4-f5-Oxo-4-[4-(L3-thiazol-4-vnph€nvl1-2.5-dihvdro-3-franvl]benzenesulfonamide 
step 1 

4-[4-f4-BromophenvlV5-oxo-2.5-dihvdro-3-franvl]benzenesulfonamide. 

The title compound was prepared according to the procedure of Example 32 
5 using 4-(bromoacetyl)benzensulfonamide (GB 1071180) instead of 2-bromo-l-[4- 
(methylsulfonyl)phenyl]ethanone, 4-bromophenylacetic acid instead of 4-(3- 
thienyl)phenylacetic acid. 

'H-NMR (DMSO-dg) 5: (CDC13) 6: 7.93 (d, J = 8.2 Hz, 1H), 7.53 (d, J = 8.2 Hz, 2H), 
7.42 (d, J = 8.2 Hz, 2H), 7.29 (d, J = 8.2 Hz, 2H), 6.23 (brs, 2H), 5.18 (5, 2H) 
0 step 2 

4-[5-Oxo-4-[4-n J-thiazoM-vnphenvl]-2.5-dihvdrO"3-franvl]benzenesulfonamide. 

The title compound was prepared according to the procedure of Example 151 
susing 4-[4-(4-Bromophenyl)-5-oxo-2,5^hydro-3-franyl]benzenesulfonamide (from 
step 1) instead of l-(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyl- 
5 lH-pyrrole. 
mp: amorphous 

'H-NMR (CDCI3) 6: (DMSO-d^ 5: 9.23 (d, J = 1.8 Hz, 1H), 8.25 (d, J = 1.8 Hz, 1H), 

8.05 (d, J = 8.6 Hz, 2H), 7.84 (d, J = 8.6 Hz, 2H), 7.60 (d, J = 8.6 Hz, 2H), 7.44 (d, J = 

8.6 Hz, 2H), 5.42 (s, 2H). 

0 Anal. Calcd. for C19H14N2O4S2: C, 57.27; H, 3.54; N, 7.03. Found: C, 50.67; H, 3.73; N, 
6.24. 
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EXAMPLE 184 

5,5-Dimethvl-3-[3-methvl-4-n3^ 
2(5HVfuranone 

(step 1) 

5 5.5-Dimethvl-3-G-methvM-me&oxv 
furanone 

The tide compound was prepared according to the procedure of Example 166 
step 1 using 4-methoxy-3-methylphenylacetic acid instead of 4-bromophenylacetic acid. 
'H-NMR (DMSO-d 6 ) 5: 8.01 (d, J-8.6 Hz, 2H), 7.60 (d, J=8.6 Hz, 2H), 7.13 (d, J=2.1 
0 Hz, 1H), 7.03 (dd, J-2.1, 8.6 Hz, 1H), 6.83 (d, J=8.6 Hz, 1H), 3.73 (s, 3H), 3.27 (s, 3H), 
2.02 (s, 3H), 1.53 (s, 6H). 
step 2 

5.5-Dimethvl-3-G-methvl-4-hvdroxv^pte 
furanone 

5 To a solution of 5,5-dimethyl-3-(3-methyl-4-methoxy)phenyl-4-[4- 

(methylsulfonyl)phenyl]-2(5H)-fiiranone (from stepl, 2.0 g, 5.2 mmol) in CH 2 C1 2 (50 
mL), boron tribromide (1.0 M solution in CH2CI2 , 26 mL, 26 mmol) was added slowly 
at -78 °C and the mixture was sirred for 0.5 h at that temperature. The mixture was 
stirred for further 2 h at 0°C. The mixture was poured into saturated aqueous NaHCC>3 

0 (80 mL) and extracted with CH2CI2 (70 mL x 2), dried over MgS0 4 , and concentarted 
in vacuo gave the title compound (1.9 g, 100%) 

l H-NMR (CDCI3) 8: 8.00 (d, J=8.2 Hz, 2H), 7.44 (d, J=8.2 Hz, 2H), 7.23 (s, 1H), 6.93 

(d, J=8.4 Hz, 1H), 6.60 (d, J=8.4 Hz, 1H), 4.98 (br s, 1H), 3.11 (s, 3H), 2.14 (s, 3H), 

1.59 (s, 6H). 
5 step 3 

4-f5.5-Dimethvl^[4-(methvlsulfon^ 

methylphenvl trifluoromethanesulfonate. 

To a solution of 5,5-dimethyl-3-(3-methyl-4-hydroxy)phenyl-4-[4- 

(methylsulfonyl)phenyl]-2(5H)-furanone (from step2, 2.0 g, 5.3 mmol) and 
0 triethylamine (0.88 mL, 6.3 mmol) in CH2CI2 (50 mL), trifluoromethanesulfonic 

anhydride (0.97 mL, 5.8 mmol) was added at room temperature and stirred for 1.5 h. 



185 



WO 99/64415 



PCT/IB99/O097O 



The mixture was poued into H2O and extacted with CH2CI2 (50 mL x 2), dried over 
MgS04, and concentarted in vacuo gave the title compound (2.5 g, 95%) 
'H-NMR (CDCI3) 5: 8.04 (d, J=8.6 Hz, 2H), 7.44 (d, J=8.6 Hz, 2H), 7.09 (s, 1H), 7.46 
(s, 1H), 7.26 (s, 1H), 3.12 (s, 3H), 2.30 (s, 3H), 1.61 (s, 6H). 
5 step 4 

5.5-Dimethvl-3-|3-methvl-4-n .3-thiazol-4-vnphenvl]-4-[4-fmethvlsulfonvnphenvl]- 
2f5HVfuranone 

The title compound was prepared according to the procedure of Example 151 
using 4-[5,5^methyM-[4-(methylsulfony 
10 methylphenyl trifluoromethanesulfonate from step 3 instead of l-(4-bromophenyl)-2-[3- 
fluoro-4-(methylsulfonyl)phenyl]-5-methyl- 1 H-pyrrole. 
mp:180.3°C 

^-NMR (DMSO-d 6 ) 6: 9.18 (d, J=1.8 Hz, lh), 8.02 (d, J=8.4 Hz, 2H), 7.85 (d, J=1.8 
Hz, 1H), 7.64 (d, JN8.4 Hz, 2H), 7.52 (d, J=7.9 Hz, 1H), 7.29 (s, 1H), 7.1 1 (d, J=8.4 Hz, 
15 1H), 3.27 (s, 3H), 2.33 (s, 3H), 1.57 (s, 6H). 

Anal. Calcd. for C23H21NO4S2: C, 62.85; H, 4.82 ; N, 3.19. Found: C, 62.58; H, 5.10 ; N, 
3.22. 

EXAMPLE 185 

2-MethvM-f4^methvisulfonvnphenyl]"5-[4-fl3-thiazol-4-vnphenyl]-1.3-thiazole 
20 step 1 

2-(4-BromophenvlV 1 -( 4-methylthiophenvl>ethanone. 

4-Bromophenylacetic acid (10.8 g, 0.050 mol) was disolved in thionyl chloride 
(50 mL) and stirred for 30 min at 90 °C. The mixture was concentrated and the 
residual oil was disolved in carbon disulfide (100 mL) and thioanisole (12.5 g, 0.10 

25 mol) was added and the mixture was cooled to 0°C and AICI3 (14.7 g, 0.1 1 mol) was 
added portionwise. The mixture was stirred at room temperature for 16 h. The 
resultant dark green suspension was poured into ice water (150 mL) and extracted with 
CH2CI2 (150 mL x 2), washed with aqueous saturated NaHCC>3 (50 mL), dried over 
MgS04, and concentarted in vacuo gave the solid. The solid was suspended in ether 

30 and collected by filtration to give the title compound (8.4 g, 46%). 

l H-NMR (DMSOd^ 5: 7.96 (d, J=8.6 Hz, 2H), 7.50 (d, J=8.4 Hz, 2H), 7.38 (d, J=8.6 
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Hz, 2H), 7.22 (d, J=8.4 Hz, 2H), 4.35 (s, 2H), 2.54 (s, 3H). 
step 2 ... 

2-Bromo2-(4-bromophenvlV 1 A 4-methvlthiophenvOethanone. 

To a stirred suspension of 2-(4-bromophenyl)-l-(4-niethylthiophenyl)ethanone 
5 from stepl (8.4 g, 0.024 mol) in acetic acid (130 mL), bromine (3.8 g, 0.024 mol) in 
25% hydrogen bromide-acetic acid solution (50 mL) was added dropwise at room 
temperature. After stirring for 4 h at room temperature, concentrated gave the yellow 
solid. The solid was suspended in ether and collected by filtration, washed with ether 
to give the tide compound (7.5 g, 73%). 
10 H ! -NMR (DMSO-d6) 8: 7.98 (d, J=8.7 Hz, 2H), 7.59 (d, J=8.6 Hz, 2H), 7.50 (d, J=8.6 
Hz, 2H), 7.37 (d, J=8.7 Hz, 2H), 7.14 (s, 1H), 2.53 (s, 3H) 
step 3 

5-(4-BromophenvlV2-methvl*4*[4-fmethvlthio)phenvl1"1.3-thiazole. 

A mixture of 2-bromo2-(4-bromophenyl)-l-(4-methylthiophenyl)ethanone (7.6 g, 
15 0.018 mol) and thioacetamide 1.4 g, 0.018 mol) in ethanol (150mL) was refluxed for 1 

day. The mixture was concentrated and the solid was purified by flash 

chromatography eluting with C^Ch/hexane (2/1) to give title compound (3.8 g, 56 %). 

l H-NMR (CDC1 3 ) 8: 7.44 (d, J=8.6 Hz, 2H), 7.40 (d, J=8.7 Hz, H), 7.18 (d, J=8.7 Hz, 

2H), 7. 1 6 (d, J=8.7 Hz, 2H), 2.74 (s, 3H), 2.48 (s, 3H). 
20 step 4 

5-(4-BromQpfanyl)-2-methyl-4-[4-( mflhykulfpnylfrhe nyl j- 1 ,3-thiazole. 

To a solution of 5^4-bromophenyl)-2-methyl-4-[4-(methylthio)phenyl]-l,3- 
thiazole from step 3 (3.8 g, 0.010 mol) in CH 2 C1 2 (40 mL), m-CPBA (6.2 g, 0.025 mol) 
was added at 0°C. The mixture was allowed to warm to room temperature and stirred 

25 for 12 hours. The mixture was poured into aqueous saturated Na^SC^ (40 mL) and 
diluted with CH2CI2 (50 mL). Organic later was separated and wished with aqueous 
saturated NaHCC>3 (50 mL), dried over MgS0 4 , and concentarted in vacuo. The 
mixture was purified by flash chromatography eluting with ethyl acetate/hexane (1/1) to 
give title compound (3.1 g, 76 %). 

30 l H-NMR (CDCI3) 8: 7.85 (d, J=8.4 Hz, 2H), 7.69 (d, J=8.4 Hz, 2H), 7.48 (d, J-8.4 Hz, 
2H), 7. 1 7 (d, J=8.4 Hz, 2H), 3.05 (s, 3H), 2.76 (s, 3H). 
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2-Methvl-4-f 4-f methvlsulfonvnphenvl]-5-[4-( 1 .3-thiazol-4-vnphenvl]- 1 3-thiazole. 

The title compound was prepared according to the procedure of Example 151 
using 5^4-bromophenyl)-2-methyM-[4^methylsulfonyl)phenyl]-l,3-thiazole from step 
5 1 instead of l-(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methyHH- 
pyrrole. 
mp: 193.9°C 

l H-NMR (CDC1 3 ) 6: 8.90 (d, J-1.6 Hz, 1H), 7.92 (d, J=8.2 Hz, 2H), 7.84 (d, J=8.6 Hz, 
2H), 7.74 (d, J=8.6 Hz, 2H), 7.59 (d, J=1.6 Hz, 1H), 7.38 (d, J=8.2 Hz, 2H), 3.04 (s, 
10 3H),2.78(s,3H). 

Anal. Calcd. for C20H16N2O2S3: C, 58.23; H, 3.91 ; N, 6.79. Found: C, 58.07; H, 3.99 ; 
N, 6.64. 

EXAMPLE 186 

l-[4-fMethylsulfonvl)phenyl]-5-[2-methy 
15 lH-pvrazole 

1^4-^grr-Butvldime thvlsilvnoxv1-2-methvlDhenvl1ethanone (step H 

To a stirred solution of l-[4-Hydroxy-2-methylphenyI]ethanone (lOg) in DMF 
(150 mL) was added imidazol (6.8g) and ter/-Butyldimethylsilyl chloride (12.04g) the 
mixturecwas stirred continued for 3 hours, water (300 mL) was added tothe reaction 
20 mixture, the whole was extracted with diethyl ether (200 mL x 2). The combined diethyl 
ether extracts was washed with saturated NaHC0 3 solution, dried over sodium sulfate, 
and concentrated in vacuo , The resulting oil was distilled under reduced pressuer (b.p. 
= 120-123°C at 0.8rnmHg) to give title compound (16.34 g). 

l H-NMR(CDCl 3 ) 5: 7.70-7.66 (m, 1H), 6.71-6.68 (m, 2H), 2.54 (s, 3H), 2.53 (s, 3H), 
25 0.99 (s, 9H), 0.23 (s, 6H). 

l-[4-[(ferNBuWlfdimethvlsiM^^ (step 
21 

The title compound was prepared according to the procedure of Example 27 
(step 1) using l-[4-(/e^Butyl(dimethylsilyl)oxy)2-methylphenyl]ethanone, instead of 4- 
30 (2, 5-dimethylpynol-l -yl)acetophenone. 

'H-NMR (CDCI3) 6: 7.4 (br, 1H), 6.7-6.6 (br m, 2H), 2.32 (br, 3H), 0.97 (s, 9H), 0.19 (s, 
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6H). 

MS (EI) : m/z 360 (Nf), 303 
3-MethvM^l-[4-(methvlsulfo^ 
(step 3) 

5 [4-(methylsulfonyI)phenyl]hydrazine hydrochloride (0.37 g, 1.6 mmol) was 

added to a solution of l-[4-[(/er/-Butyl(dimethylsilyl]oxy]-2-methylphenyl]-4,4,4- 
trifluoro-1 ,3-butadione (0.6 g, 1 .6 mmol) in EtOH (5 mL). The mixture was heated at 
reflux temperature for 15 hours and cooled down to room temperature. The reaction 
mixture was concentrated in vacuo, and the residue was taken up in ethyl acetate, 

0 washed with water and brine, dried over magnesium sulfate, and concentrated in vacuo . 
The residue and tetrabutylammonium fluoride (1.0M solution in THF ; 2mL) were 
added to THF (3 mL). Resulting mixture was stirred for 1 hour and taken up in ethyl 
acetate, washed with water and brine, dried ove rmagnesium sulfate, and concentrated 
in vacuo. The residue was purified by flash chromatography eluting with hexane / 

5 ethyl acetate (2 / 1) to give the title compound (0.56 g, 58.0 % yield). 

'H-NMR (CDC1 3 ) 6: 7.88 (dt, J= 9, 2 Hz, 2H), 7.49 (dt, J = 9, 2 Hz, 2H), 7.09-7.05 (m, 
1H), 6.73-6.70 (m, 2H), 6.67 (s, 1H), 3.05 (s, 3H). 

3-Methvl-4-[ 1 -[4-( methvlsulfonvnphenvl]-3 -(trifluoromethvlV 1 //-pvrazol-5 -vl]phenyl 
trifluoromethanesulfonate (step 4) 

0 To a stirred solution of 3 -methyl -4-[l -[4-(methylsuIfonyl)phenyl]-3- 

(trifluoromethyl)-lH-pyrazol-5-yl]phenol (10.3 g, 0.76 mmol) in dichloromethane (5 
ml) was added triethylamine (0.101 g, 1.0 mmol), trifluoromethanesulfonic anhydride 
(0.226 g, 0.8 mmol), and the mixture was stirred for 2 hours. The reaction mixture 
was poured into water. The whole was extracted with dichloromethane. The organic 

5 layer was washed with brine, dried over MgSC>4, and concentrated in vacuo. The 
residue was purified by flash chromatography eluting with ethyl acetate-hexane (1:2) 
to give title compound (0.37 g). 

•H-NMR (CDC1 3 ) 6: 7.91 (dt, J= 9, 2 Hz, 2H), 7.45 (dt, J = 9, 2 Hz, 2H), 7.36-7.32 (m, 
1H), 7.23-7.19 (m, 2H), 6.65 (s, 1H), 3.05 (s, 3H), 2.08 (s, 3H). 
0 l-f4-(Methvlsulfonviyhenyl]-5^ 
pvrazole. (step 5) 
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The title compound was prepared according to the procedure of Example 177 
(step 6) using 3-methyl-4-[ 1 -[4-(methylsulfonyl)pheny l]-3-(trifluoromethyl> 1 H~ 
pyrazol-5-yl]phenyl trifluoromethanesulfonate, instead of 2-ethyl-4-[l-[3-fluoro-4- 
(methylsuifonyl)phenyl]-3-(trifluoromethyl)-l//-pyrazol-5-yl]phenyl 
5 trifluoromethanesulfonate. 
mp:174.7 °C 

! H-NMR (CDC1 3 ) 5: 8.91 (d, J = 2 Hz, 1H), 7.90-7.84 (m, 3H), 7.82 (br d, J = 2 Hz, 
1H), 7.63 (d, J = 2Hz, 1H), 7.52 (dt, J = 9, 2 Hz, 2H), 7.29 (d, J - 8Hz, 1H), 6.75 (s, 
1H),3.04 (s, 3H), 2.08 (s, 3H). 
10 Anal. Calcd. for: C21H16N3O2F3S2: C, 54.42; H, 3.48; N, 9.07. Found: C, 54.20; H, 
3.60; N, 9.00. 
EXAMPLE 187 

l-[3-Fluoro4-fmethvlsulfonynphenvl]-5-[2"methvl-4-f4-thiazolvnphcnyl]-3- 
trifluoromethyl-lH-pyrazole 

15 4-[l -f3-Fhioro -4-( methvlsulfonvnphenvl1-3-(trifluoromethvlV 1 //-pvTazol-S-vll-3- 
methvl-phenvl trifluoromethanesulfonate (step 1) 

[3-Fluoro-4-(methylsulfonyl)phenyl]hydrazine hydrochloride (0.265 g, 1.1 
mmol) was added to a solution of l-[4-[(rer/-Butyl(dimethylsilyl]oxy]-2-methylphenyl]- 
4,4,4-trifluoro-l,3-butadione (0.4 g, 1.1 mmol) in EtOH (5 mL). The mixture was 

20 heated at reflux temperature for 15 hours and cooled down to room temperature. The 
reaction mixture was concentrated in vacuo, and the residue was taken up in ethyl 
acetate, washed with water and brine, dried over magnesium sulfate, and concentrated 
in vacuo. The residue and tetrabutylammonium fluoride (1.0M solution in THF ; 
2mL) were added to THF (3 mL). The resulting mixture was stirred for 1 hour and 

25 taken up in ethyl acetate, washed with water and brine, dried ove rmagnesium sulfate, 
and concentrated in vacuo. The residue was used for next reaction without purification. 
To a stirred solution of the crude product in CH2CI2 (5 ml) was added triethylamine 
(0.202 g), trifluoromethanesulfonic anhydride (0.423 g), and the mixture was stirred for 
3 hours. The reaction mixture was poured into water. The whole was extracted with 

30 dichloromethane. The organic layer was washed with brine, dried over MgSCU, and 
concentrated in vacuo. The residue was purified by flash chromatography eluting with 
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ethyl acetate-hexane (1 : 2) to give title compound (0.4 g). 

'H-NMR (CDC1 3 ) 6: 7.78 (dd, J= 9, 8 Hz, 1H), 7.25-7.13 (m, 4H), 7.00 (dd, J =9, 1 Hz, 
1H), 6.65 (s, 1H), 3.12 (s, 3H), 2.00 (s, 3H). 

1- [3-Fluoro4-(methvlsulfon^ 

5 trifluoromethvl-lH-pvrazole. (step 2) 

The title compound was prepared according to the procedure of Example 177 

(step 6) using 4-[l-[3-Fluoro-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-l J H- 

pyrazol-5-yl]-3-methyl-phenyl trifluoromethanesulfonate, instead of 2-ethyl-4-[l-[3- 

fluoro-4-(methylsulfonyl)phenyl]-3-(ri^ 
0 trifluoromethanesulfonate. 

mp:131.9°C 

'H-NMR (CDCI3) 5: 8.92 (d, J = 2 Hz, 1H), 7.90 (br, 1H), 7.85 (dd, J = 8, 2 Hz, 1H), 
7.84 (dd, J = 9, 8 Hz, 1H), 7.65 (d, J= 2 Hz, 1H), 7.39 (dd, 7=11,2 Hz, 1H), 7.30 (d, J 
- 2Hz, 1H), 7.19 (dd, J = 9, 2Hz, 1H), 6.75 (s, 1H), 3.20 (s, 3H), 2.1 1 (s, 3H). 
5 Anal. Calcd. for: C21HUN3O2F4S2: C, 52.39; H, 3.14; N, 8.73. Found: C, 52.56; H, 
3.20; N, 8.68. 
EXAMPLE 188 

2- Fluoro-4-f5-methvl-3-[3-methvl-4"fl3-thiazol-4-vnphenvlH- 
isoxazolvl)benzenesulfonamide 

0 l-(4'Bromo3-methvlphenvlV2-G"fluorophenvlkthanone. (step 1) 

The title compound was prepared according to the procedure of step 3 in the 

Example 169 using 3-fluorobenzyl bromide and 4-bromo-3-methylbenzoyl chloride 

(Cignarella, G.; Curzu, M M; Grella, G.; Loriga, M; Anania, V.; Desole, M. S.; 7. 

Farmaco. Ed 1983, 55, 187-198.). 
5 'H-NMR (CDCI3) 8: 7.85 (1 H, br s), 7.68-7.60 (2 H, m), 7.34-7.25 (1 H, m), 7.05-6.92 

(3 H, m), 4.24 (2 H, s), 2.46 (3 H, s). 

3- (4-Bromo-3-methvlphenvl>4^ 
(step 2) 

The title compound was prepared according to the procedure of step 1 in the 
0 Example 168 using l-(4-bromo3-methylphenyl)-2-(3-fluorophenyl)ethanone, instead of 
l-(4-bromophenyl)-2-(3-fluoro-4-methylthiophenyl)ethanone. 
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! H-NMR (CDCI3) 8: 7.55 (1 H, d, J=1.8 Hz), 7.45 (1 H, d, J= 8.2 Hz), 7.37-7.26 (1 H, 
m), 7.19 (1 H, dd, J = 2.3 and 8.4 Hz), 7.05-6.81 (3 H, m), 4.46 (1 H, s), 3.00 (1 H, br s), 
2.35 (3 H,s), 1.30 (3 H,s). 

3- ( f 4-Bromop-3-methvlhenvlV4--f3-fluorophenvlV5-inethvHsQxazole. (step 3) 

5 The title compound was prepared according to the procedure of step 2 in the 

Example 1 68 using 3-(4-bromo3-methylphenyl)-4-(3-fluorophenyl)-5-methyl-4,5- 
dihydro-5-isoxazolol, instead of 3-(4-bromophenyl)-4-(3-fluoro-4-methylthiophenyl)-5- 
methyl-4,5-dihydro-5-isoxazolol. 

l H-NMR(CDCl 3 ) 8: 7.45 (1 H, d, J = 8.2 Hz), 7.39 (1 H, d, J= 1.8 Hz), 7.38-7.30 (1 H, 

10 m), 7.10-6.86 (4 H, m), 2.45 (3 H, s), 2.34 (3 H, s). 

4- [3-f4-Bromo-3-methvlphenvl)-5-methvl-4-isoxazolvl]-2-fluorobenzenesulfonamide 
and 2-[3-(4-Bromophenvn-S-methvl-4-isoxazolvl]-4-fluorobenzenesulfonamide. (step 

4) 

The title compounds were prepared according to the procedure of step 4 in the 
1 5 Example 1 72 using 3-(4-bromo-3-methylphenyl)-4-(3-fluorophenyl)-5-methylisoxazole, 
instead of 3-(4-bromophenyl)-4-(3-fluorophenyl)-5-methylisoxazole. 

First, 42% of 2-[3-(4-bromophenyl)-5-methyl-4-isoxazolyl]-4- 
fluorobenzenesulfonamide was obtained as a pale yellow foam. 
! H-NMR (CDCI3) 8: 8.20 (1 H, dd, J = 5,8 and 8.7 Hz), 7.42 (1 H, br s), 7.38 (1 H, d, 
20 J= 8.4 Hz), 7.31-7.22 (1 H, m), 7.01 (1 H, dd, 7= 2.1 and 8.4 Hz), 6.93 (1 H, dd, J = 
2.1 and 8.4 Hz), 4.89 (2 H, br s), 2.30 (6 H, s). 

The second fractions gave 37% of 4-[3-(4-bromo-3-methylphenyl)-5-methyl-4- 
isoxazolyl]-2-fluorobenzenesulfonamide as a colorless foam. 

'H-NMR (CDCI3) 8: 7.91 (1 H, t, J= 8.2 Hz), 7.50 (1 H, d, J= 8.2 Hz), 7.41 (1 H, d, J 
25 =1.5 Hz), 7.09-7.01 (2 H, m), 6.92 (1 H, dd, J= 2.1 and 8.6 Hz), 5.16 (2 H, br s), 2.50 
(3 H, s), 2.39(3 H, s). 

2-Fluoro-4-f5-methvl-3-P-methvl-4-fl.3-thiazol-4-vnphenvn-4- 
isoxazolvl]benzenesulfonamide. (step 5) 

The title compound was prepared according to the procedure of step 4 in the 
30 Example 168 using 4-[3-(4-bromo-3-methylphenyl)-5-methyl-4-isoxazolyl]-2- 
fluorobenzenesulfonamide, instead of 3-(4-bromophenyl>4-[3-fluoro-4- 
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(methylsulfonyl)phenyl]-5-methylisoxazole. 
m.p.: 114-1 16°C (from ethyl acetate/diisopropyl ether/hexane) 
'H-NMR (CDCb) 8: 8.91 (1 H, d, J= 2.0 Hz), 7.92 (1 H, dd, J= 6.9 and 8.1 Hz), 7.60 
(1 H, d 9 J~ 7.7 Hz), 7.47 (1 H, br s), 7.40 (1 H, d, J~ 1.8 Hz), 7.17-7.05 (3 H, m), 5.09 
5 (2 H, br s), 2.52 (3 H, s), 2.45 (3 H, s). 
MS; 429 (M*). 
EXAMPLE 189 

5-Methvl-3-[4-(methvlsulfonynphenvl|-4-[4-( r 13-thiazol-4-vnphenyl]isoxazole 

2-( 4-Bromophenvl Y- 1 -( 4-methvlthiophenvDethanone. (step 1) 
0 The title compound was prepared according to the procedure of step 3 in the 

Example 169 using 4-bromobenzyl bromide and 4-methylthiobenzoyl chloride. 
'H-NMR (CDCI3) 8: 7.92-7.86 (2 H, m), 7.47-7.41 (2 H, m), 7.29-7.22 (2 H, m) ) 7.16- 
7.10 (2 H, m), 4.19 (2 H, s), 2.52 (3 H, s). 

4-f4-Bromophenvn-3-f4-methvlthiophenvn-5-methvl-4.5-dihvdro-5-isoxazolol. (step 2) 
5 The title compound was prepared according to the procedure of step 1 in the 

Example 168 using 2-(4-bromophenyl)-l-(4-methylthiophenyl)ethanone, instead of 1- 
(4-bromophenyl)-2-(3-fluoro-4-methylthiophenyl)ethanone. 

! H-NMR (CDCI3) 8: 7.53-7.44 (4 H, m), 7.19-7.00 (4 H, m), 4.45 (1 H, s), 2.45 (3 H, s), 
1.28 (3 H, s). One signal due to OH group was not observed. 
0 4-r4-Bromophenvn-3-(4-methvlthiophenvlV5-methvlisoxazole. (step 3) 

The title compound was prepared according to the procedure of step 2 in the 
Example 168 usmg 4-(4-bromophenyl)-3-(4-metty^ 

isoxazolol, instead of 3-(4-bromophenyl)-4-(3-fluoro-4-methylthiophenyl)-5-methyl- 
4,5-dihydro-5-isoxazolol. 
5 ^-NMR (CDCI3) 8: 7.54-7.48 (2 H, m), 7.35-7.30 (2 H, m), 7.21-7.16 (2 H, m), 7.08- 
7.02 (2 H, m), 2.48 (3 H, s), 2.43 (3 H, s). 

4-( r 4-BromophenylV5-methvl-3-< r 4-methvlsulfonylphenynisoxazole. (step 4) 

The title compounds were prepared according to the procedure of step 3 in the 
Example 1 68 using 4-(4-bromophenyl)-3-(4-methylthiophenyl)-5-methylisoxazole ) 
0 instead of 3-(4-bromophehyl)-4-(3-fluoro-4-methylthiophenyl)-5-methylisoxazole. 

■H-NMR (CDCI3) 8: 7.96-7.90 (2 H, m), 7.66-7.60 (2 H, m), 7.58-7.52 (2 H, m), 7.17- 
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7.1 1 (2 H, m), 3.07 (3 H, s), 2.47 (3 H, s). 
2-Fluoro*4-f5-methvl-3-r3-methvl-4-fL3-thiazol-4-vnphenvl]-4- 
isoxazolyljbenzenesulfonamide. (step 5) 

A mixture of 4-(4-bromophenyl)-5-methyl0^4-raethylsulfonylphenyl)isoxazole 

5 (300 mg, 0.765 mmol) and tributyl(2-triraethylsilylthiazol-4-yl)tin in toluene (5 ml) in 
the presence of tetrakis(triphenylphosphine)palladium (88 mg, 0.0765 mmol) was 
refluxed for 17 hours. After filtration through a pad of Celite, the filtrate was 
concentrated to give a black oil. This was dissolved in tetrahydrofuran (8 ml) and 2M 
hydrochloric acid (4 ml) was added there at room ttemperature. The mixture was 

0 stirred for 1 hour at the same temperature, diluted with ethyl acetate (150 ml), washed 
with water (50 ml) and saturated aqueous sodium bicarbonate (50 ml x 2), and dried 
over anhydrous magnesium sulfate. Removal of solvent gave a yellow residue, which 
was chromatographed on a column of silica gel (60 g) as eluting with ethyl 
acetate/hexane (1:2) to afford 158 mg (52%) of the tide compound as a white solid. 

5 m.p.: 1 59°C (from ethyl acetate/diisopropyl ether/hexane) 

l H-NMR (CDC1 3 ) 6: 8.91 (1 H, d, J= 1.8 Hz), 8.01-7.87 (4 H, m), 7.72-7.66 (2 H, m), 
7.61 (1 H, d, 2.0 Hz), 7.29-7.22 (2 H, m), 3.06 (3 H, s), 2.52 (3 H, s). 
MS; 396 (M*). 
EXAMPLE 190 

0 4-[3-Methyl-5-[4-n3-thiazol-4-vnphenvll-4-isoxazolvl]benzenesulfonamide 

4-(4-BromophenvlV3-phen vl-3-buten-2-one. (step 1) 

A mixture of phenylacetone (4.92 g, 36.7 mmol) and 4-bromobenzaldehyde 
(6.78 g, 36.7 mmol) in benzene (40 ml) in the presence of piperidine (0.11 ml, 1.47 
mmol) was refluxed for 48 hours. After evaporation, the obtained residue was 
15 chromatographed on a column of silica gel (300 g) as eluting with ethyl acetate/hexane 
(1:20 to 1:2) to afford a yellow solid, which was washed with ethyl acetate/hexane to 
give 4.22 g (38%) of the title compound as a pale yellow solid. 
l H-NMR (CDC1 3 ) 5: 7.56 (1 H, s), 7.46-7.37 (3 H, m), 7.32-7.26 (2 H, m), 7.19-7.12 (2 

H, m), 6.92-6.86 (2 H, m), 2.29 (3 H, s). 
10 4-(4-BromophenvD-3-phenvl-3-buten-2-one oxime. (step 2) 

A mixture of 4-(4-bromophenyl)-3-phenyl-3-buten-2-one (2.00 g, 6.64 mmol), 
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hydroxylamine hydrochloride (923 mg, 13.3 mmol) and sodium acetate (1.09 g, 13.3 
mmol) in ethanol was refluxed for 2 hours. After evaporation, the residue was diluted 
with diethyl ether (200 ml), washed with water (50 ml), 2M hydrochloric acid (50 ml), 
and saturated aqueous sodium bicarbonate (50 ml x 2), and dried over anhydrous 
5 magnesium sulfate. Removal of solvent gave 2.06 g (98%) of the title compounds. 
TLC: RfN).26 and 0.15 (ethyl acetate/hexane=l/5). 
5-f4-BromophenvlV3-methvl-4-phenvlisoxazole. (step 3) 

To a stirred mixture of 4-(4-bromophenyl)-3-phenyl-3-buten-2-one oxime (2.06 
g, 6.52 mmol) and sodium bicarbonate (2.46 g, 29.3 mmol) in a mixture of 

10 tetrahydrofuran (30 ml) and water (20 ml) was added a solution of potassium iodide 
(4.09 g, 24.7 mmol) and iodine (1.98 g, 7.82 mmol) in water (30 ml) at room 
temperature. Then, the resulting mixture was refluxed for 5 hours in the dark. After 
cooling down to room temperature, 50 ml of saturated aqueous sodium sulfite was 
added. The organic layer was separated and the water layer was extracted with ethyl 

15 acetate (100 ml x 2). The combined organic layers were dried over anhydrous 
magnesium sulfate and evaporated. The obtained residue was chromatographed on a 
column of silica gel (120 g) as eluting with ethyl acetate/hexane (1:15) to afford 1.64 g 
(80%) of the title compound as a pale brown oil. 

'H-NMR (CDC1 3 ) 5: 7.49-7.37 (7 H, m), 7.30-7.26 (2 H, m), 2.24 (3 H, s). 

20 4-r5-(4-Bromo phenvn-3-methvl-4-isoxazolvnben2enesulfonamide. (step 4^ 

To stirred chlorosulfonic acid (5 ml) was added 5-(4-bromophenyl)-3-methyl-4- 
phenylisoxazole (628 mg, 2.00 mmol) at -78°C. The mixture was allowed to warm up 
to room temperature and stirred for 1 hour. The resulting black mixture was poured 
into ice-conc. ammonia water (200 ml) carefully and extracted with ethyl acetate (150 

25 ml). The separated organic layer was washed with water (50 ml x 2), dried over 
anhydrous sodium sulfate, and evaporated. The obtained residue was 
chromatographed on a column of silica gel (60 g) as eluting with ethyl acetate/hexane 
(1/1) to afford 512 mg (87%) of the title compound as a pale brown solid. 
l H-NMR (CDCI3) 8: 7.82-7.76 (2 H, m), 7.59-7.53 (2 H, m), 7.50-7.44 (2 H, m), 7.36 (2 

30 H, br s), 7.32-7.26 (2 H, m), 2. 1 1 (3 H, s). 

4-f 3-Methvl-5-f 4-f 1 .3-thiazol-4-vnphenvl]-4-isoxazolvl]benzenesulfonamide. (step 5) 
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The title compound was prepared according to the procedure of step 4 in the 
Example 168 using 4-[5-(4-bromophenyl>3-m^yl^isoxazolyl]benzenesdfonamide, 
instead of 3-(4-bromophenyl)-4-[3-fluoro^methylsiilfonyl)phenyl]-5-methylisoxazole. 
m.p. : 236°C (from ethyl acetate) ( 
5 ! H-NMR (DMSO-dfi) 5: 9.10(1 H, d, J= 2.0 Hz), 8.16 (1 H, d, J = 2.0 Hz), 7.95 (2 H, d, 
J = 8.6 Hz), 7.81 (2 H, d, J = 8.6 Hz), 7.51 (2 H)d, J= 8.6 Hz), 7.43 (2 H, d y J- 8.7 
Hz), 7.36 (2 H, br s), 2.12 (3 H, s). 

MS; 397 (M*). 
EXAMPLE 191 

0 3-Methvl-5-|44methvlsulfonvnphenvl1-4-|4-(13-thiazol-4-vnphenvl|isoxazo1e 

3-f4-BromophenvlV4-f4-methvlthiophenvlV3-buten"2-one. (step 1) 

The title compound was prepared according to the procedure of step 1 in the 
Example 190 using (4-bromophenyl)acetone and 4-rnethylthiobenzaldehyde, instead of 
phenylacetone and 4-bromobenzaldehyde. 
5 l H-NMR (CDC1 3 ) 8: 7.60 (1 H, s), 7.58-7.52 (2 H, m), 7.08-7.01 (4 H, m), 6.98-6.92 (2 
H, m), 2.44 (3 H, s), 2.34 (3 H, s). 

3- f 4-BrQpiophenyt)-4-f 4-mgthytthiQphgny»3-l?Mten-2-Qng Qxime. (step 2) 

The title compound was prepared according to the procedure of step 2 in the 
Example 190 using 3-(4-bromophenyl)-4-(4-methylthiophenyl)-3-buten-2-one, instead 
0 of 4-(4-bromophenyl)-3-phenyl-3-buten-2-one. 
TLC: RfH).12 (ethyl acetate/hexane=l/5). 

4- f4-Bromophenvn-3-methvl-5-f4-methvlthiophenynisoxazole. (step 3) 

The title compound was prepared according to the procedure of step 3 in the 
Example 190 using 3-(4-brompphenyl)-4-(4-methylthiophenyl)-3-buten-2-one oxime, 
5 instead of 4-(4-bromophenyl)-3-phenyl-3-buten-2-one oxime. 

l H-NMR (CDCI3) 8: 7.57 (2 H, d, J= 8.2 Hz), 7.42 (2 H, d, J= 8.4 Hz), 7.17 (2 H, d, J 
= 8.9 Hz), 7.16 (2 H, d, J= 8.2 Hz), 2.48 (3 H, s), 2.23 (3 H, s). 
4-f4-BromophenvlV3-methvl-5-r4-fmethvlsulfonvnphenvl]isoxazole. (step 4) 

The title compound was prepared according to the procedure of step 3 in the 
0 Example 1 68 using 4-(4-bromophenyi)-3 -methyl-5-(4-methylthiophenyl)isoxazole, 
instead of 3-(4-bromophenyl)-4-(3-fluoro-4-methylthiophenyl)-5-methylisoxazole. 
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'H-NMR (CDCI3) 6: 7.95-7.89 (2 H, m), 7.74-7.69 (2 H, m), 7.65-7.58 (2 H, m), 7.19- 
7.14 (2 H, m), 3.06 (3 H, s), 2.26 (3 H, s). 

3- Methvl-5-[4-(methvlsulfonynphenvl]-4-[4-n .3-thiazol-4-vOphenvl]isoxazole. (step 5) 

The title compound was prepared according to the procedure of step 4 in the 
5 Example 168 using 4-(4-bromophenyl)-3-methyl-5-[4-(methylsulfonyl)phenyl]isoxazole, 
instead of 3-(4-bromophenyl)-4-[3-fluoro-4-(methylsulfonyl)phenyl]-5-methylisoxazole. 
m.p.: 1 19°C (from ethyl acetate/hexane) 

'H-NMR (CDC13) 5: 8.93 (1 H, d, J= 2.0 Hz), 8.05 (2 H, br d, J = 7.9 Hz), 7.90 (2 H, 
br d, J= 8.1 Hz), 7.77 (2 H, br d, J= 8.0 Hz), 7.65 (1 H, d, J= 2.9,Hz), 7.37 (2 H, br d, 
10 J= 7.9 Hz), 3.05 (3 H, s), 2.30 (3 H, s). 
MS; 396 (M + ). 
EXAMPLE 192 

2- Fluoro*4-[2-methyl-5-[4-fl3-thiazol-4-vnphcnvll«L3-oxazol*4- 
vl]benzenesulfonamide 

1 5 2- Acetoxv- 1 -f 4-bromophenvn-2-G-fluorophenvn- 1 -ethanone. (step 1) 

The title compound was prepared according to the procedure of Example 169 
(step 5) using l-(4-bromophenyl)-2-(3-fluorophenyl)-l-ethanone, instead of l-(4- 
bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-l-ethanone. 
! H~NMR (CDCI3) 8 7.78 (d, J = 8.9 Hz, 2H), 7.57 (d, J= 8.7Hz, 2H), 7.31-7.39 (m, 1H), 

20 7.14-7.23 (m, 2H), 7.01-7.09 (m, 1H), 6.76 (s, 1H), 2.21 (s, 3H) 

4- (4-PrQmQphfflyl)-5-(3-flMorQphenyl)-?-methyl-l,3-o?cazole. (step 2). 

The title compound was prepared according to the procedure of Example 169 
step 6 using 2-acetoxy-l-(4-bromophenyl)-2-(3-fluorophenyl)-l -ethanone, instead of 2- 
acetoxy- l-(4-bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-l -ethanone. 
25 l H-NMR (CDCI3) 8 7.5 1 (s, 4H), 7.24-7.34 (m, 3H), 6.98-7.06 (in, 1H), 2.55 (s, 3H). 
4-[4-f4-BromophenvlV2-methvl-L3-oxazol-5-vl]-2-fluoroben2^nes\ilfonamide. (step 3) 

The title compound was prepared according to the procedure of Example 172 
(step 4) using 4-(4-bromophenyl)-5-(3-fluorophenyl)-2-methyH,3-oxazole, instead of 

3- (4-bromophenyl)-5-methyl-4-phenylisoxazole. 

30 l H-NMR (CDCI3) 8 7.87 (t, J= 7.7Hz, 1H), 7.56 (d, J= 8.7 Hz, 2H), 7.40-7.49 (m, 4H), 
5.11 (br s,2H),2.58 (s,3H). 
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2-Fluoro-4-f2-methvl-4-[4-( 1 .3-thiazol-4-vhphenvl]-L3-oxazol-5- 
vl^benzenesulfonamide. (step 4) 

The title compound was prepared according to the procedure of Example 168 
(step 4) using 4-[4-(4-bromophenyl)-2-methyl- 1 ,3-oxazol-5-yl]-2- 

5 fluorobenzenesulfonamide instead of 3-(4-bromophenyl)-4-[3-fluoro-4- 
(methylsulfonyl)phenyl]-5-methylisoxazole. 
mp: 116-118°C 

l H-NMR (CDC1 3 ) 8: 8.91 (d, J= 2.0 Hz, 1H), 8.00 (d, J- 8.6 Hz, 2H), 7.86 (t, J = 7.7 
Hz, 1H), 7.68 (d, J = 8.6Hz, 2H), 7.62 (d, J = 1.8 Hz), 7.45-7.54 (m, 2H), 5.12 (br s, 
10 2H),2.60(s,3H). 

Anal. Calcd. for C^HnNaOaF^O^EtOH: C, 54.73; H, 4.10; N, 9.39. Found: C, 
54.46; H,4.42;N, 9.09. 
EXAMPLE 193 

2-fluorQ-4-[2-methvl-5-[4-flJ-thi azol-4-vnphenvn-13-oxazol-4- 
15 yl] ben zenesulfon amide 

2-(4-BromophenvlVK3-fluorophenvlVl-ethanone. (step 1) 

The title compound was prepared according to the procedure of Example 169 

step 3 using 3-fluorobenzoyl chloride and 4-bromobenzylbromide, instead of 4- 

bromobenzoyl chloride and 4-(bromomethyl)-2-fluoro-l-(methylsulfanyl)benzene. 
20 'H-NMR (CDCI3) 5 7.82 (dt, J = 1.5, 7.6 Hz, 1H), 7.64-7.69 (m, 1H), 7.26 - 7.32 (m, 

1H), 7.44-7.50 (m, 3H), 7.13 (d, J= 8.2 Hz, 2H), 4.22 (s, 2H). 

2-Acetoxv-1^4-bromophenvlV2-r3-flu orophenvlVl-ethanone. (step 2) 

The title compound was prepared according to the procedure of Example 169 

step 5 using 2-(4-bromophenyl)-l-(3-fluorophenyl)-l-ethanone, instead of l-(4- 
25 bromophenyl)-2-[3-fluoro-4-(methylsulfonyl)phenyl]-l-ethanone. 

l H-NMR (CDCI3) 6 7.68 (d, J = 7.7 Hz, 1H), 7.57-7.62 (m, 1H), 7.51 (d, J = 8.4 Hz, 

2H), 7.20-7.44 (m, 4H), 6.73 (s, 1H), 2.20 (s, 3H). 

5-f4-Bromophenvn-4-(3-fluorophenvlV2 -methvl-1.3-oxazole. (step 3). 

The title compound was prepared according to the procedure of Example 169 
30 step 6 using 2-acetoxy-l-(4-bromophenyl)-2-(3-fluorophenyl)-l-ethanone, instead of 2- 

acetoxy-l-(4-bromophenyl)-2-[3-fluoro^-(methylsidfonyl)phenyl]-l-ethanone. 
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'H-NMR (CDCI3) 6 726-7.52 (m, 7H), 7.02-7.06 (m, 1H), 2.54 (s, 3H). 

4-[5-( 4-Bromophenyn-2-methvl- 1 .3K>xazol-4-vl]-2-fluorobenzenesulfonamide. (step 4) 
The title compound was prepared according to the procedure of Example 172 

step 4 using 5-(4-bromophenyl)-4-(3-fluorophenyl)-2-methyl-l,3-oxazole, instead of 3- 
5 (4-bromophenyl)-5-methyl-4-phenylisoxazole. 

l H-NMR (CDCb) 5 7.87 (t, J= 7.6Hz, 1H), 7.55 (t, J= 8.6 Hz, 4H), 7.42 (d, J= 8.6 Hz, 

2H), 5.07 (br s, 2H), 2.56 (s, 3H). 

2-Fluoro-4-[2-methvl-5-f4-f2-trm^ 

vl]benzenesulfonamide. (step 5) 
10 The title compound was prepared according to the procedure of Example 153 

(step 4) using 4-[5-(4-Bromophenyl)-2-methyl-l ,3-oxazol-4-yl]-2- 

fluorobenzenesulfonamide instead of 2-(4-bromophenyl)-l -[3-fluoro-4- 

(methylsulfonyl)phenyl]-4-trifluoromethyMH-imidazole and using 4-(tributylstannyl)- 

2-trimethylsilylthiazole instead of 4-(tributylstannyl)thiazole. 
1 5 The crude product was used next reaction without further purification. 

2-Fluoro^-[2-methvl-5 -[4-nJ^^ 

vllbenzenesulfonamide. (step 6). 

The title compound was prepared according to the procedure of Example 179 

(step 4) using 2-fluoro-4-[2-methyl-5^4^2-trimethylsilyl-l,3-thiazol-4-yl)phenyl]»l,3- 
20 oxazol-4-yl]benzenesulfonamide instead of 2-fluoro-4-[4-methyl-2-[4-(2- 

trimethylsilylthiazol-4-yl)phenyl] -lH-imidazol-l-yl]benzenesulfonamide. 

mp: 192-194°C 

'H-NMR (CDCI3) 5: 8.92 (d, J = 2.0 Hz, 1H), 8.00 (d, J= 8.4 Hz, 2H), 7.87 (t, J = 8.4 
Hz, 1H), 7.57-7.66 (m, 5H), 5.07 (br s, 2H), 2.58 (s, 3H). 
25 Anal. Calcd. for C^Hj^OaF^O^O-O^AcOEt: C, 54.46; H, 3.90; N, 9.25. 
Found: C, 54.27; H, 4.02; N, 9.03. 

EXAMPLE 194 

4-[4-[3-mifluoromethvn-l-f3-nuoro^-(methvlsulfonvnphenvll-lH-pvrazol-5-vl]- 
2-methylphenyl]-13-thiazole 

30 4.4-Diifluoro- 1 -|3-methvl-4-( 1 .3-thiazol-4-vr>phenvl]- 1 .3-butanedione (step 1 ) 

The title compound was prepared according to the procedure of Example 106 
(step 5) using ethyl difluoroacetate instead of ethyl trifluoroacetate. 
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'H-NMR (CDClj) 8: 8.96 (d, J= 2 Hz, 1H), 7.88-7.75 (m, 3H), 7.48 (d, J= 2 Hz, 1H), 
6.60 (s, 1H), 6.02 (t, J= 54 Hz, 1H), 2.55 (s, 3H). 

4-[4-f3-rDifluoromethvlVl-f3-Fluoro-4-fmethvlsulfonvnphenvll-lH-pvrazol-5-vll-2- 
methvlphenvl]- 1 .3-thiazole (step 2) 
5 The title compound was prepared according to the procedure of Example 106 

(step 6) using 4,4-Diifluoro-l-[3-methyl-4-(l,3-thiazol-4-yl)phenyl]-l,3-butanedione 
instead of 4,4,4-trifluoro- l-[3-methyl-4-( 1 ,3-thiazol-4-yl)phenyl]- 1 ,3-butanedione. 
mp: 122.9 °C. 

'H-NMR (CDCI3) 8: 8.92 (d, J= 2 Hz, 1H), 7.91 (dd, ./= 9, 7 Hz, 1H), 7.65 (d, J= 8 
10 Hz, 1H), 7.43 (d, J = 2 Hz, 1H), 7.43 (dd, J = 1 1, 2 Hz, 1H), 7.28-7.24 (m, 2H), 7.09 
(brd, J= 8 Hz, 1H), 6.78 (s, 1H), 6.77 
(tyJ= 55Hz 1H), 3 .23 (s, 3H), 2.47 (s, 3H). 

Anal. Calcd. for C2tH, 6 F 3 N 3 02S2: C, 54.42; H, 3.48; N, 9.07. Found: C, 54.27; H, 3.57; 
N, 8.99. 
15 EXAMPLE 195 

3-flPifluoromethvn-2-fluoro-4-(5-[3-methyl-4-(13-thiazol-4-ynphenyl]-lH-pyrazol- 

1- vl]henzenesulfonamide 

The title compound was prepared according to the procedure of Example 106 
(step 6) using 4,4-Diifluoro-l-[3-methyl-4-(l,3-thiazol-4-yl)phenyl]-l,3-butanedione 
20 (example 194, step 1) instead of 4,4,4-trifluoro-l-[3-methyl-4-(l,3-thiazol-4-yl)phenyl]- 
1,3-butanedione and (2-fluoro-4-sulfamoylphenyl)hydrazine hydrochloride instead of 
(2-fluoro-4- methylsulfonylphenyl)hydrazine hydrochloride, 
mp: 204.3 °C. 

'H-NMR (CDCI3) 8: 8.92 (d, J= 2 Hz, 1H), 7.86 (dd, J = 8, 8 Hz, 1H), 7.64 (d, J= 8 
25 Hz, 1H), 7.43 (d, J= 2 Hz, 1H), 7.39 (dd, J = 1 1, 2 Hz, 1H), 7.18 (dd, J= 9, 2 Hz, 1H), 
7.09 (dd, J = 8, 2 Hz, 1H), 6.78 (s, 1H), 6.77 (t, J = 55Hz 1H), 5.09 (br, 2H), 3.73 (s, 
3H). 

MS(EI):m/z464(M + ) 

Anal. Calcd. for C20H15F3N4O2S2 0.25H 2 O: C, 51.22; H, 3.33; N, 11.95. Found: C, 
30 51.14; H, 3.45; N, 11.77. 
EXAMPLE 196 

2- Fluoro-4-[5-(2-fluoro-4-fl3-thiazol-4-vnphenvl)-34trifluoromethvlVlH-pvrazol- 

1- vl]benzenesulfonamide 

2- Bromo-l -f3-fluoro-4-hydroxvphenylV 1 -ethanone (step 1) 

35 To a stirred solution of l-(3-fluoro-4-hydroxyphenyl)-l-ethanone (2.0 g, 12.98 

mmol) in dioxane (3 ml) was added a solution of bromine (2.09 g, 13.1 mmol) in 
dioxane (12 ml), and the mixture was stirred for 16 hours. The mixture was 
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concentrated in vacuo to give title compound (3.02 g, 99% yield). The compound was 
used for next reaction without purification. 

'H-NMR (DMSO-d6) 5: 7.85-7.75 (m, 2H), 7.14-7.08 (m, 1H), 4.85 (s, 2H). 
2-Fluoro-4-( U -thiazol-4-vnphenol (step 2) 
5 To a stirred solution of phosphorus pentasulfide (8.6 g, 19.3 mmol) in dioxane 

(53 ml) was added formamide (5.2 g, 1 15.5 mmol), and the mixture was heated at reflux 
temperature for 2 hours. The mixture was cooled down to room temperature, and the 
solution was decanted away from solids. To a stirred solution of 2-bromo-l-(3-fluoro-4- 
hydroxyphenyl)-l-ethanone (3.02 g, 12.98 mmol) in dioxane (50 ml) was added the 

10 thioformamide solution, and the mixture was heated at reflux temperature for 6 hours. 
The mixture was cooled down to room temperature, and made basic by addition of 
0.5M NaOH aqueous solution. The whole was extracted with ethyl acetate. The organic 
layer was washed with brine, dried over MgSC>4, and concentrated in vacuo. The residue 
was purified by flash chromatography eluting with ethyl acetate-hexane (1 : 3) to give 

1 5 title compound (2.1 1 g, 83% yield). 

'H-NMR (CDC1 3 ) 8: 8.87 (d, J = 2 Hz, 1H), 7.67 (d, J = 12 Hz, 1H), 7.57 (d, J = 8 Hz, 

1H), 7.41 (d, J= 2 Hz, 1H), 7.07-7.01 (m, 1H), 6.18 (s, 1H). 
2-Fluoro-4-( 1 .3-thiazol-4-vnphenvl trifluoromethanesulfonate (step 3) 

To a stirred solution of 2-fluoro-4<l,3-thiazol-4-yl)phenol (2.11 g, 10.81 mmol), 

20 triethylamine (1.31 g, 12.97 mmol) in CH 2 C1 2 (65 ml) was added 
trifluoromethanesulfonic anhydride (3.35 g, 11.89 mmol) at 0°C, and the mixture was 
stirred for 1 hour. The mixture was diluted with water, and the whole was extracted 
with CH2CI2. The organic layer was washed with brine, dried over MgS0 4 , and 
concentrated in vacuo. The residue was purified by flash chromatography eluting with 

25 ethyl acetate-hexane (1 : 4) to give title compound (3.47 g, 98% yield). 

l H-NMR (CDCI3) 5: 8.89 (d, J = 2 Hz, 1H), 7.87 (dd, J= 1 1, 2 Hz, 1H), 7.76 (ddd, J= 

9, 2, 1 Hz, 1H), 7.62 (d, J= 2 Hz, 1H), 7.43-7.37 (m, 1H). 
1 -r2-Fluoro-4-( 1 .3-thiazol-4- vnphenvl1- 1 -ethanone (step 4) 

To a stirred solution of 2-fluoro-4-(l ,3-thiazol-4-yl)phenyl 

30 trifluoromethanesulfonate (3.47 g, 10.6 mmol) in DMF (11.7 ml) was added 
triethylamine (129 g, 12.72 mmol), butyl vinyl ether (5.31 g, 53 mmol), 1,3- 
bis(diphenylphosphino)propane (240 mg, 0.583 mmol), palladium acetate (120 mg, 0.53 
mmol) successively, and the mixture was heated at 80°c for 5 hours. The mixture was 
cooled down to room temperature. 2N HC1 aqueous solution (30 ml) was added, and the 

35 mixture was stirred for 1 hour. The mixture was made neutral by addition of NaHCC^, 
and extracted with ethyl acetate. The organic layer was washed with water, brine, dried 
over MgSC>4, and concentrated in vacuo. The residue was purified by flash 
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chromatography eluting with ethyl acetate-hexane (1 : 4) to give title compound (2.03 g, 
87% yield). 

l H-NMR (CDC1 3 ) 6: 8.90 (d, J= 2 Hz, 1H), 7.98-7.92 (m, 1H), 7.78-7.76 (m, 1H), 7.73 
(d, J= 1 Hz, 1H), 7.71 (d, 7= 2 Hz, 1H), 2.67 (d, J= 5 Hz, 3H). 
5 4.4.4-Trifluoro-l -f2-fluoro-4-(L3-thiazol-4-vnphenviyi .3-butanedione (step 5) 

To a stirred solution of l-[2-fluoro-4-(l,3-thiazol-4-yl)phenyl]-l-ethanone (2.03 
g, 9.18 mmol) in /-butylmethylether (60 ml) was added ethyl trifluoroacetate (1.56 g, 
11.01 mmol), sodium methoxide (28 wt,% solution in methanol; 2.49 ml, 11.01 mmol) 
at 0°c, and the mixture was stirred for 3 hours. The mixture was extracted with ethyl 
10 acetate. The organic layer was washed with brine, dried over MgSC>4, and concentrated 
in vacuo to give title compound (2.92 g, 99% yield). The compound was used for next 
reaction without purification. 

! H-NMR (DMSO-d 6 ) 8: 9.23-9.21 (m, 1H), 8.44-8.27 (m, 1H), 7.96-7.81 (m, 3H), 6.23- 

6.17 (m, 1H). 
15 2-Fluoro-4-[5-[2-fluoro-4-nJ-thiazoM^ 

yl]benzenesulfonamide (step 6) 

To a stirred solution of 4,4,4-trifluoro-l-[2-fluoro-4-(l,3-thiazol-4-yl)phenyl]- 

1,3-butanedione (349 mg, 1.1 mmol) in ethanol (13.8 ml) was added 2-fluoro-4- 

hydradinobenzenesulfonamide hydrochloride (292 mg, 1.21 mmol), and the mixture 
20 was heated at reflux temperature for 16 hours. The mixture was cooled down to room 

temperature, and concentrated in vacuo. The residue was dissolved in ethyl acetate, 

washed with brine, dried over MgSO^ and concentrated in vacuo. The residue was 

purified by flash chromatography eluting with ethyl acetate/hexane (1/3-1/2). The 

resulting solid was recrystallized with diisopropyl ether-hexane to give title compound 
25 (326 mg, 61% yield). 

! H-NMR (DMSO-dfi) 5: 9.13 (d, J= 2 Hz, 1H), 8.30 (d, 7- 2 Hz, 1H), 7.88-7.71 (m, 

5H), 7.52-7.45 (m, 2H), 7.27-7.25 (m, 2H). 

MS(EI):m/z486(M + ) 

EXAMPLE 197 
30 2-nuoro^[5-t2-chloro^-rt3-to 

1- vl|benzenesulfonamide 

2- Bromo- 1 -G-chloro-^hvdroxvphenvl V 1 -ethanone (step 1) 

The title compound was prepared according to the procedure of Example 196 
(step 1) using l-(3-chloro-4-hydroxyphenyl)-l-ethanone instead of l-(3-fluoro-4- 
35 hydroxyphenyl)-l -ethanone. 

l H-NMR (DMSO-d^) 8: 7.99-7.67 (m, 2H), 7.00-6.94 (m, 1H), 4.71 (s, 2H). 
2-Chloro-4-n-3-thiazol-4-vnphenol (step 2) 
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The title compound was prepared according to the procedure of Example 196 
(step 2) using 2-bromo-l-(3-chloro-4-hydroxyphenyl)-l-ethanone instead of 2-bromo-l- 
(3-fluoro-4-hydroxyphenyl)-l<thanone. 

l H-NMR (CDC1 3 ) 8: 8.86 (d, J = 2 Hz, 1H), 7.93 (d, J = 2 Hz, 1H), 7.70 (dd, J = 8, 2 
5 Hz, 1H), 7.41 (d, J = 2 Hz, 1H), 7.05 (d, J= 8 Hz, 1H), 6.22 (s, 1H). 
2-Chloro-4-f 1 .3-thiazol-4-vnphenvl trifluoromethanesulfonate (step 3) 

The title compound was prepared according to the procedure of Example 196 
(step 3) using 2-chloro-4-(l,3-thiazol-4-yl)phenol instead of 2-fluoro-4-(l,3-thiazol-4- 
yl)phenol. \ 
10 l H-NMR (CDCI3) 8: 8.90 (d, J= 2 Hz, 1H), 8.13 (i J= 2 Hz, 1H), 7.89 (dd, 7= 9, 2 

Hz, 1H), 7.62 (d, J= 2 Hz, 1H), 7.42 (d, 7= 9 Hz, 1H). 
1 -[2-Chloro-4- ( 1 .3-thiazol-4-vnDhenvl1- 1 -ethanone (step 4) 

The title compound was prepared according to the procedure of Example 196 
(step 4) using 2-chloro-4-(l,3-thiazol-4-yl)phenyl trifluoromethanesulfonate instead of 
1 5 2-fluoro-4-( 1 ,3-thiazol-4-yl)pheny 1 trifluoromethanesulfonate. 

'H-NMR (CDCI3) 8: 8.90 (d, J = 2 Hz, 1H), 8.03 (d, J- 2 Hz, 1H), 7.86 (dd, J = 8, 2 

Hz, 1H), 7.67 (d, J= 2 Hz, 1H), 7.66 (d, J= 8 Hz, 1H), 2.69 (s, 3H). 
4.4,4-Trifluoro-l-[2^hloro^-flJ-thiazol-4-vnphenvl1-1.3-butanedione (step 5) 

The title compound was prepared according to the procedure of Example 196 
20 (step 5) using l-[2-chloro-4-(l,3-thiazol-4-yl)phenyl]-l-ethanone instead of l-[2-fluoro- 
4-( 1 ,3-thiazol-4-yl)phenyl]- 1 -ethanone. 

! H-NMR (CDCI3) 8: 8.92 (s, 1H), 8.11 (s, 1H), 7.93 (d, /= 9 Hz, 1H), 7.79 (d, 7= 8 Hz, 
1H), 7.72 (s,lH), 6.67 (s,lH). 

2-Fluoro-4-[5-[2-chloro-4-( 1 .3-thiazol-4-vnDhenvl1-3-rtrifluoromethvn- 1 H-pyrazol- 1 - 
25 vllbenzenesulfonamide (step 6) 

The title compound was prepared according to the procedure of Example 196 
(step 6) using 4,4,4-trifluoro-l-[2^Woro-4-(l,3-thi^^ 
instead of 4,4,4-trifluoro- 1 -[2-fluoro-4-( 1 ,3-thiazol-4-yl)phenyl]- 1 ,3-butanedione. 
! H-NMR (CDCI3) 8: 8.92 (d, J = 2 Hz, 1H), 8.07 (d, J = 2 Hz, 1H), 7.93 (dd, J = 8, 2 

30 Hz, 1H), 7.84-7.78 (m, 1H), 7.70 (d, 7=2 Hz, 1H), 7.41 (d,7 = 8 Hz, 1H), 7.36 (dd, J= 
1 1, 2 Hz, 1H), 7.13 (d, J= 9 Hz, 1H), 6.84 (s, 1H), 5.12 (s, 2H). 
MS(EI):m/z502(NO 
EXAMPLE 198 

2-Fluoro^-[5-[3-ethyl^a3-thiazol^ 
35 1-vl) benzenesulfonamide 

4-Bromo-2-ethvlphenol (step 1) 

To a stirred solution of 2-ethylphenol (8.97 g, 73.4 mmol) in acetic acid (100 
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ml) was added hydrobromic acid (48 wt.% solution in water; 50 ml, 442 mmol), DMSO 
(50 ml, 705 mmol) dropwise, and the mixture was stirred for 1 hour. The mixture was 
diluted with water, and the whole was extracted with diethylether. The organic layer 
was washed with saturated NaHCCb aqueous solution, brine, dried over MgS0 4 , and 
5 concentrated in vacuo to give title compound (15.2 g, 99% yield). The compound was 
used for next reaction without purification. 

l H-NMR (CDC1 3 ) 8: 7.24 (d, J = 3 Hz, 1H), 7.16 (dd, J= 9, 3 Hz, 1H), 6.64 (d, J= 8 
Hz, 1H), 2.60 (q, 7- 8 Hz, 2H), 1.22 (t, J= 8 Hz, 3H). 
4-Bromo-2-ethvlphenvl trifluoromethanesulfonate (step 2) 
10 The title compound was prepared according to the procedure of Example 196 

(step 3) using 4-bromo-2-ethylphenol instead of 2-fluoro-4-(l,3-thiazol-4-yl)phenol. 
'H-NMR (CDCI3) 8: 7.48 (d, J = 2 Hz, 1H), 7.39 (dd, J= 9, 3 Hz, 1H), 7.12 (d, J = 9 

Hz, 1H), 2.72 (q, J= 8 Hz, 2H), 1.27 (t, 7= 8 Hz, 3H). 
1 -f 4-Bromo-2-ethvlphenviy 1 -ethanone (step 3) 
15 The title compound was prepared according to the procedure of Example 196 

(step 4) using 4-bromo-2-ethylphenyl trifluoromethanesulfonate instead of 2-fluoro-4- 
( 1 ,3-thiazol-4-yl)phenyl trifluoromethanesulfonate. 

! H-NMR (CDCI3) 8: 7.50 (d, J = 8 Hz, 1H), 7.44 (d, J = 2 Hz, 1H), 7.39 (dd, J= 8, 2 
Hz, 1H), 2.85 (q, J= 7 Hz, 2H), 2.56 (s, 3H), 1.21 (t, J= 7 Hz, 3H). 
20 2-Bromo-U4-bromo-2-ethvlDhenvlVl-ethanone (step 4^ 

The title compound was prepared according to the procedure of Example 196 
(step 1) using l-(4-bromo-2-ethylphenyl)-l -ethanone instead of l-(3-fluoro-4- 
hydroxypheny 1)- 1 -ethanone. 

'H-NMR (CDCI3) 8: 7.50-7.47 (m, 2H), 7.43 (dd, J= 8, 2 Hz, 1H), 4.36 (s, 2H), 2.83 (q, 
25 J = 7 Hz, 2H), 1 .23 (t, J = 7 Hz, 3H). 

4-(4-BrQmo-2^thylphgnYl)-l ,3-thiazole (step 5) 

The title compound was prepared according to the procedure of Example 196 

(step 2) using 2-bromo-l-(4-bromo-2-ethylphenyl)-l -ethanone instead of 2-bromo-l-(3- 

fluoro-4-hydroxyphenyl)- 1-ethanone. 
30 ! H-NMR (CDCI3) 8: 8.88 (d, J = 2 Hz, 1H), 7.47-7.36 (m, 3H), 7.3 1 (d, J = 2 Hz, 1H), 

2.76 (q, J= 8 Hz, 2H), 1.15 (t,7- 7 Hz, 3H). 

1 -f 3-Ethvl-4-( 1 .3-tMazol-4-ynphenvl]- 1 -ethanone (step 6) 

To a stirred solution of 4-(4-bromo-2-ethylphenyl)-l,3-thiazole (2.35 g, 8.76 
mmol) in dioxane (45 ml) was added tributyl(l-ethoxyvinyl)tin (3.48 g, 9.64 mmol), 
35 tetrakis(triphenylphosphine)palladium (1010 mg, 0.876 mmol), lithium chloride (928 
mg, 21.9 mmol), and the mixture was heated at reflux temperature for 16 hours. The 
reaction mixture was cooled down to room temperature, and diluted with ethyl acetate. 
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The whole was washed with saturated potassium fluoride aqueous solution, and the 
precipitate was removed by Alteration through celite. The resulting solution was 
extracted with ethyl acetate. The organic layer was concentrated in vacuo. To the 
residue was added THF (15 ml), 2N HCl aqueous solution (15 ml), and the mixture was 
5 heated at reflux temperature for 8 hours. The reaction mixture was cooled down to room 
temperature, made neutral by addition of NaHC03, and extracted with ethyl acetate. The 
organic layer was washed with brine, dried over MgSO^ and concentrated in vacuo. 
The residue was purified by flash chromatography eluting with ethyl acetate-hexane (1 : 
5) to give title compound (1 .5 1 g, 74% yield). 
10 l H-NMR (CDC1 3 ) 8: 8.92 (d, 7 = 2 Hz, 1H), 7.93 (d, 7 = 2 Hz, 1H), 7.83 (dd, 7 = 8, 2 

Hz, 1H), 7.61 (d, 7 = 8 Hz, 1H), 7.40 (d, 7 = 2 Hz, 1H), 2.87 (q, 7= 8 Hz, 2H), 2.64 (s, 
3H), 1.91 (t, 7=8 Hz, 3H), 

1 -[3-Ethvl-4-( 1 3-thiazol-4-vnphenvl]-4 A4-trifluoro- 1 .3-butanedione (step 7) 

The title compound was prepared according to the procedure of Example 196 
15 (step 5) using l-[3-ethyl-4-(l,3-thiazol-4-yl)phenyl]-l-ethanone instead of l-[2-fluoro- 
4-(l ,3-thiazol-4-yl)phenyl]- 1-ethanone. 

■H-NMR (CDCI3) 8: 9.05 (d, 7 = 2 Hz, 1H), 7.92 (d, 7 = 2 Hz, 1H), 7.83 (dd, 7 = 8, 2 
Hz, 1H), 7.63 (d, 7 = 8 Hz, 1H), 7.46 (d, 7 = 2 Hz, 1H), 6.61 (s, 1H), 2.86 (q, 7= 7 Hz, 
2H), 1.20(t,7=8Hz,3H). 

20 2-Fluoro^45-r3-ethvl-4-(13-ta^ 
vllbenzenesulfonamide (step 8) 

The title compound was prepared according to the procedure of Example 196 
(step 6) using 1 -[3-ethyl-4-(l ,3-thiazol-4-yl)phenyl]-4,4,4-trifluoro- 1 ,3-butanedione 
instead of 4,4,4-trifluoro-l-[2-fluoro^^l,3-thiazol-4-yl)phenyl]-l,3-butanedione. 

25 l H-NMR (CDCI3) 8: 8.89 (d, J = 2 Hz, 1H), 7.85-7.79 (m, 1H), 7.50 (d, J = 8 Hz, 1H), 

7.38 (d, J = 2 Hz, 1H), 7,35 (dd, 7= 1 1, 2 Hz, 1H), 7.23 (d, 7= 2 Hz, 1H), 7.17 (dd, 7= 
9, 2 Hz, 1H), 7.09 (d, 7= 8, 2 Hz, 1H), 6.82 (s, 1H), 5.71 (d, 7= 5 Hz, 2H), 2.76 (q, 7= 
7 Hz, 2H), 1.06 (t, 7= 8 Hz, 3H). 
MS (EI):m/z496(Nf) 
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The chemical structures of the compounds prepared in the Examples 1 to 198 
are summarized in the following tables. 



5 TABLE 
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C LAIM3 
1 . A compound of the formula: 




or its pharmaceutical^ acceptable salt thereof, wherein 
5 A is partially unsaturated or unsaturated five membered heterocyclic, or partially 
unsaturated or unsaturated five membered carbocyclic, wherein the 4-(sulfonyl)phenyl 
and the 4-substituted phenyl in the formula (I) are attached to ring atoms of Ring A 
adjacent to each other; 

R 1 is aryl or heteroaryl, and the aryl or heteroaryl being optionally substituted by one to 
10 four substituents selected from halo, Cm alkyl, halo-substituted Cm alkyl, Cm alkoxy, 
Cm alkyl carbonyl, hydroxy, nitro, cyano and amino, with the proviso that when A is 
pyrazole, R 1 is heteroaryl; 

R 2 is Cm alkyl, halo-substituted Cm alkyl, Cm alkylamino, Cm dialkylamino or 
amino; 

R 3 , R 4 and R 5 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, 
C 2 -s alkenyl, C2-5 alkynyl, Cm alkoxy, hydroxy-CM alkyl, Cm alkoxy Cm alkyl, Cm 
alkanoyl, cyano, nitro, cyano Cm alkyl, carboxy, Cm alkoxycarbonyl, aminocarbonyl, 
N-Cm alkylaminocarbonyl, N,N<U-Cm alkylaminocarbonyl, N-arylaminocarbonyl, 
N,N-diarylaminocarbonyl, N-Cm alkyl-N-arylamiocarbonyl, aryl, aryloxy, aryloxy-C M 
alkyl, heteroaryl, heteroaryloxy, heteroaryloxy-Ci-4 alkyl, morpholino-carbonyl, Cm 
alkoxyaminocarbonyl or Cm alkyl-carbonylamino; or two of R 3 , R 4 and R 5 are taken 
together with atoms to which they are attached and form a 4-7 membered ring; 
R 6 and R 7 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, Cm 
alkoxy, Cm alkylthio, Cm alkylamino, N,N-di Cm alkylamino, hydroxyl-CM alkyl, Q. 
4 alkoxy-CM alkyl, Cm alkyl-C M alkoxy, Cm alkylamino-CM alkyl, hydroxy, amino- 
Cm alkyl and N,N-di Cm alkylamino-CM alkyl; and 
m and n are independently 1 , 2, 3 or 4. 

2. A compound according to Claim 1, wherein A is partially unsaturated or 
unsaturated five membered heterocyclic. 
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3. A compound according to Claim 2, wherein A is thienyl, oxazolyl, furyl, 
pyrrolyl, thiazolyl, imidazolyl, isoxazoiyl, isothiazolyl, pyrazolyl, oxolinyl, thiolinyl, 
pyrazolinyl, imidazolinyl, pyrrolinyl or furanone. 

4. A compound according to Claim 3, wherein 

5 A is thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyL isoxazoiyl, isothiazolyl, 
pyrazolyl or furanone; and 

R 3 , R 4 and R 5 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, 
C2-5 alkenyl, C 2 -s alkynyl, Cm alkoxy, hydroxy-CM alkyl, C M alkoxy Cm alkyl, C M 
alkanoyl, cyano, nitro, cyano Cm alkyl, carboxyl, Cm alkoxycarbonyl, aminocarbonyl, 
10 N-Cm alkylaminocarbonyl, N,N-di-CM alkylaminocarbonyl, morpholino-carbonyl, Cm 
alkoxyaminocarbonyl or Cm alkyl-carbonylamino. 

5. A compound according to Claim 4, wherein 

A is thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isoxazoiyl, pyrazolyl or 
furanone; 

15 R 1 is phenyl or heteroaiyl selected from pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
thienyl, furyl, imidazolyl, pyrrolyl, oxazolyl, thiazolyl, isothiazolyl, pyrazolyl, tetrazolyl, 
triazolyl, oxadiazolyl, thiadiazolyl, tetrazole, quinolyl, isoquinolyl, benzo[b]thienyl, 
benzo[b]fiiryl and indolyl, and the phenyl or heteroaryl being optionally substituted by 
one to three substituents selected from halo, Cm alkyl, halo-substituted Cm alkyl, C M 

20 alkoxy, Cm alkyl carbonyl, C 1-5 alkoxycarbonyl, hydroxy, nitro, cyano and amino; 
R 2 is Cm alkyl, halo-substituted Cm alkyl or amino; 

R 3 , R 4 and R 5 are independently hydrogen, halo, C M alkyl, halo-substituted Cm alkyl, 
C2-5 alkenyl, Cm alkoxy, hydroxy-CM alkyl. Cm alkoxy Cm alkyl, C M alkanoyl, cyano, 
nitro, cyano Cm alkyl, carboxy, Cm alkoxycarbonyl, aminocarbonyl, morpholino- 

25 carbonyl, Cm alkoxyaminocarbonyl or Cm alkyl-carbonylamino; and 

R 6 and R 7 are independently hydrogen, halo, Cm alkyl, halo-substituted C M alkyl, C M 
alkoxy, Cm alkylthio, hydroxyl-C M alkyl, Cm alkoxy-C M alkyl, C M alkyl-C M alkoxy, 
Cm alkylamino-CM alkyl or hydroxy; and 
m and n are independently 1 or 2. 

30 6. A compound according to Claim 5, wherein 

A is thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isooxazolyl, pyrazolyl or 
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furanone; 

R l is phenyl or heteroaryl selected from pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
thienyl, furyl, imidazolyl, pyrrolyl, oxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 
benzo[b]thienyl, benzo[b]furyl and indolyl, and the phenyl or heteroaryl being 
5 optionally substituted by halo, Cm alkyl, Cm alkyl carbonyl or Cm alkoxy carbonyl; 
R 2 is methyl, ethyl, fluoromethyl, difluoromethyl or amino; 

R 3 , R 4 and R 5 are independently hydrogen, halo, Cm alkyl, fluoro-substituted Cm alkyl, 
Cm alkoxy, hydroxy-CM alkyl, Cm alkanoyl, cyano, nitro, cyano Cm alkyl, carboxy, 
Cm alkoxycarbonyl, morpholino-carbonyl, Cm alkoxyaminocarbonyl or Cm alkyl- 

10 carbonylamino; and 

R 6 and R 7 are independently hydrogen, halo, Cm alkyl, halo-substituted Cm alkyl, Cm 
alkoxy, hydroxyl-CM alkyl, Cm alkoxy-C M alkyl* Cm alkyl-CM alkoxy, Cm 
alkylamino-CM alkyl or hydroxy. 

7. A compound according to Claim 6, wherein 

15 A is thienyl, oxazolyl, fury I, pyrrolyl, thiazolyl, imidazolyl, isooxazolyl, pyrazolyl or 
furanone; 

R l is phenyl or heteroaryl selected from pyridyl, pyrimidinyl, thienyl, furyl, imidazolyl, 
pyrrolyl, oxazolyl, thiazolyl, benzo[b]thienyI and benzo[b]furyl, and the phenyl or 
heteroaryl being optionally substituted by one to three substituents selected from fluoro, 
20 chloro, methyl, ethyl, propyl, fluoromethyl, difluoromethyl, trifluoromethyl, 
chloromethyl, methoxyl, acetyl, ethylcarbonyl, methoxycarbonyl, ethoxycarbonyl and 
butoxycarbonyl; 

R 2 is methyl, fluoromethyl or amino; 

R 3 , R 4 and R 5 are independently hydrogen, fluoro, chloro, methyl, ethyl, propyl, 
25 fluoromethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxyl, hydroxymethyl, 
hydroxyethyl, methylcarbonyl, cyano, nitro, cyanomethyl, cyanoethyl, carboxy, 
methoxylcarbonyl, ethoxycarbonyl, morpholinocarbonyl, methoxyaminocarbonyl or 
methylcarbonylamino; and 

R 6 and R 7 are independently hydrogen, fluoro, chloro, methyl, ethyl, propyl, 
30 fluoromethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxy, hydroxymethyl, 
hydroxyethyl, methoxymethyl, methoxyethyl, ethoxymethyl, methylaminomethyl, 



214 



WO 99/64415 



PCT/TO99/O097O 



methylaminoethyl, ethylaminomethyl, aminomethyl, aminoethyl or hydroxy. 

8. A compound according to Claim 7, wherein 

A is oxazolyl, pyrrolyl, imidazolyl, isoxazolyl, pyrazolyl or furanone; 
R 1 is phenyl or heteroaiyl selected from pyridyl, pyrimidinyl, thienyl, furyl, imidazolyl, 
5 pyrrolyl, oxazolyl, thiazolyl, benzothienyl and benzofuryl, and the heteroaryl being 
optionally substituted by chloro or methyl; 
R 2 is methyl, fluoromethyl or amino; 

R 3 , R 4 and R 5 are independently hydrogen, methyl, trifluoromethyl, hydroxymethyl, 
cyano, cyanomethyl, carboxy, ethoxycaroblyl, morpholinocarbonyl, 
1 0 methoxyaminocarbonyl or methylcarbonylamino; and 

R 6 and R 7 are independently hydrogen, fluoro, chloro, methyl, methoxy, hydroxymethyl, 
ethoxy, trifluoromethyl, methoxymethyl, methyaminomethyl, aminomethyl or hydroxy. 

9. A compound according to Claim 8, wherein 
A is pyrazolyl or furanone; 

15 R 1 is heteroaryl selected from thienyl, furyl, oxazolyl and thiazolyl; 
R 2 is methyl or amino; 

R 3 , R 4 and R 5 are independently hydrogen, methyl or trifluoromethyl; 

R 6 and R 7 are independently hydrogen, fluoro, chloro, methyl or methoxy; and 

m and n are 1. 

20 1 0. A compound according to claim 1 , selected from 

1 ^4-(methylsulfonyl)phenyl]-5-[4-(2-tWenyl)phenyl]0-trifluoromethyl- lH-pyrazole; 
1 -[4-(methylsulfonyl)phenyl]-5-[4^3-thienyl)phenyl]^-trifluoromethyl- 1 H-pyrazole; 
1 -[4-(methylsidfonyl)phenyl]-5-[^ 1 H-pyrazole; 

l-[4-(methylsulfonyl)phenyl]-5-[4-^ 

25 pyrazole; 

4-[5-[4-(3-tMenyl)phenyl]-3-(tn^ 

4-[5-[4-(3-thienyl)phenyl]-4-cyano-l H-pyrazol- l-yl]-l -phenylsulfonamide; 
4-[5-[4-(4-pyridyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
4-[5-[4-(3-pyridyl)phenyl]-3-(trifluorom 
30 4-[5-[4-(5-methyl-2-tMenyl)phenyl]-3<^ 
phenylsulfonamide; 
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^[S-f^S-fiuyljphenyll-S-Ctrifluoromethy^ 1 H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
4.[5.[4^5-pyrimidinyl)phenyl]-3^trifluoromethyl)- 1 H-pyrazol- 1-yl]- 1 - 
phenylsulfonamide; 

4-[5-[4-(2-pyrrolyl)phenyl]-3-(trifluoromethyl)-l H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
5 4-[5-[4-(2-benzothien^ 
phenylsulfonamide; 

4.[5-[4-(5-acetylthiophene-2-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

4-[5-[4-(3-pyrrolyl)phenyl]-3-(trifluoromethyl)-l H-pyrazol- l-yl]-l -phenylsulfonamide; 
4-[5-[4-(3. me thyl-2-thienyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

methyl l-[4-(sulfemoylphenyl]-5-[4-(3-thienyl)phenyl] -lH-pyrazole-3-carboxylate; 
4-[3-(cyanomethyl>5-[4-(3 -thienyl)phenyll]- 1 H-pyrazol- 1 -yl]-l -phenylsulfonamide; 
4-[3-(hydix>xymethyl)-5-[4-(3-tto 
l-[4-(methykulfonyl)phenyl]-5-[4-(3-^ 
4-[5-[4-(24hiazolyl)phenyl]-3-(trifl^^ 

1 -[4-(methylsulfonyl)phenyl]-5-[4-(2-thiazolyl)phenyl]-3-trifluoromethyl^ 1 H-pyrazole; 
4-[5-[4-(5-thiazolyl)phenyl]-3-(trifluoro^ 

l-[4-(methylsulfonyl)phenyl]-5-[4-(5-thiazolyl)phenyl]»3-trifluoromethyK 
4-[5.[4-(5.chloro-2-thienyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

4-[5-[4-(lH-imidazol- 1 -yl)phenyl]-3-trifluoromethyl- 1 H-pyrazoM -yl]-l- 
phenylsulfonamide; 

4-[5-[4-(2,5-dimethylpyrrol- 1 -yl)phenyl]-3-trifluoromethyl-lH-pyrazol-l-yl]-l- 
phenylsulfonamide; 

4-[5-[4-(24hienyl)phenyl]-3-(trifluorom 

4-[5-[4-(2-furyl)phenyl]-3-(trifluoromethyl> 1 H-pyrazol- 1 -yl]-l-phenylsulfonamide; 
1 -[4-(methylsulfonyl)phenyl]-5-[4-(2-furyl>3-me%lphenyl]-3-trifluorom 1 H- 

pyrazole; 

4_[5-[4^2-furyl)-3-methylphenyl]-3-(trifluoromethyl)-lH-py^ 
phenylsulfonamide; 
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3-[4-(3-thienyl)phenyl]-4-[4-(methylsulfo^^^ 
3-[4-(2-tMenyl)phenyl]-4-[4-(methyl^^ 

3- [4-(3-furyl)phenyl]-4-[4~(methylsuto^ 

5-[3 -fluoro-4-(methylsulfonyl)phenyl]- 1 -[4-(2-furyl)phenyl]-2-methyl- 1 H-pyrrole; 
5 5-[3-fluoro-4-(methylsdfonyl)phOTy 

23^methyl-l-[4^3-fuiyl)phenyl]-5-[^^ lH-pyrrole; 

5-[4-(methylsulfonyl)phenyl]- 1 -[4-(3-furyl)phenyl]-2-methyHH-pyrrole; 

1 -[4-(3-fuiyl)-3-methylphenyl]-2-me^ H-pyrrole; 

1- [4-(2-furyl>3-methylphenyl]-2-me^ 

1 0 1 -[3-chloro-4-(3-fiHyl)phenyl]-2^ 1 H-pyrrole; 

1 - [3-cMoro-4-(2-fuiyl)phenyl]-2-methy 1-5 -[4-(methylsulfonyl)phenyl]- 1 H-pyrrole; 
1 -(4-biphenyl)-2-methyl-5-[4-(methylsulfonyl)phenyl]- 1 H-pyrrole; 
1 -[4-(2-fuiyl)phenyl]-2-methyl-5-[4-(methylsulfonyl)phenyl]- 1 H-pyrrole; 

2- methyl-5-[4-(methylsulfonyl)phenyI]-l -[4-(2-thienyl)phenyl]- 1 H-pyrrole; 
15 2-methyl-5-[4-(methylsulfonyl)phenyl]-l-[4-(3-thienyl)phenyl]-l^ 

2-methyl-5-[4-(methylsulfonyl)phenyl]-l -[4-(2-pyrrolyl)phenyl]- 1 H-pyrrole; 
2-methyl-5-[4-(methylsulfonyl)phenyl] - 1 -[[4-( 1 -tert-butoxycarbonyl)-2- 
pyrrolyl]phenyl]- 1 H-pyrrole; 

2-methyl-5-[4-(methylsulfonyl)phenyl]- 1 -[4-(2-thiazolyl)phenyl]- 1 H-pyrrole; 
20 2-methyl-5-[4-(methylsulfonyl)ph 

4- [4-(2-fuiyl)phenyl]-2-methyl-5-[4-(^ 

1 -[4-(methylsidfonyl)phenyl]-2-[4-(2-thienyl)phenyl]-4-(trifl H-imidazole; 
2-[4-(2-fiiryl)phenyl]-l-[4-(methylsulfonyl)phenyl]-4-(tri 
2-[4-(2-fiiryl)phenyl]-4-methyl- 1 -(4-sulfamoyiphenyl)- 1 H-pyrrole; 
25 l-[4-(3-furyl)phenyl]^methyl^^ 
2-[4-(3-fuiyl)phenyl]-4-meto 

2-biphenyM-methyl-l-[4-(methylsulfonyl)phenyl]-lH-pyrrole; 
1 -[4-(2-fuiyl)phenyl]-4-methyl-2-[4^methylsulfonyl)phen^ 1 H-pyrrole; 
2-[4-(2-furyl)phenyl]-4-methyl- 1 -[4-(methylsulfonyl)phenyl]- 1 H-pynole; 
30 2-[4-(2-fuiyl)phenyl]-4-methyl- 1 -[4-(methylsulfonyl)phenyl]- 1 H-pynole; 

1 -[3-fluoro-4-(methylsulfonyl)phenyl]^ 1 H- 
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pyrazole; 

1 -[4-(fluoromethylsulfonyl)phenyl]]-5-[4-@^ 1 H- 

pyrazole; 

4- [5-[4-(2-furyl)phenyl]-4-cyano-l^^ 

5 4-[5-[4-(2-furyl)phenyl]-3-hydroxymethyl- 1 -[4-(me%lsulfonyl)phenyl]- 1 H-pyrazole; 

3- cyanomethyl-4-[5-[4-(2-furyl)phenyl]-^^ 
ethyl 5-[4-(2-furyl)phenyl]-l-[4-(methylsi^ 

5- [4-(l-inuda2olyl)phenyl]-l-[4-(methy^ 

5-[4-(2-fu]yl)phenyl]-l-[4-(me^ acid; 
10 2-[4^2-furyl)phenyl]-3-[(4-methylsulfonyl)phenyl]thiophene; 
2-[4^3-furyl)phenyl]-3-[(4-methylsiUfonyl)phenyl]thiophene; 

4- [5-[3<hloro-4-(2-furyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

l-[4-(methylsulfonyl)phenyl]-5-[3-chto^ 
15 pyrazole; 

4-[5-[4^2-furyl)-3-methoxyphenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 

4-[5-[3-fluoro-4-(2-fiiryl)phenyl]-3-(trifluoromethyl)-lH-p^ 
phenylsulfonamide; 
20 l-[4-(meftylsdfonyl)phenyl]-5^ 
pyrazole; 

4-[5-[4-(5-oxazolyl)phenyl]-3-(trifluoromethyl)-l H-pyrazol- 1 -yl]- 1 -phenylsulfonamide; 
l-[4-(methylsulfonyl)phenyl]-5-[4-(5-oxazolyl)phenyl]-3-(trifluoromethy^ 
pyrazole; 
25 4-[5-[4-(2-furyl>2-m^ 
phenylsulfonamide; 
l-[4-(methylsdfonyl)phenyl]-5-[4^ 
pyrazole; 

4-[5-[2-fluoro-4-(2-fiiry0 
30 phenylsulfonamide; 

1 -[4-(methylsdfonyl)phenyl]-5-[2-fli^ 1 H- 
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pyrazole; 

l-[4-(methyisulfonyl)phenyl]-5-[4-(2-f^ 
pyrazole; 

l-[4^methylsutfonyl)p^ 
5 pyrazole; 

l-[3-fluoro-4^methylsulfonyl)phenyl]-5-[4^ 
(trifluoromethyl)-l H-pyrazole; 

l-[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-(5-oxazolyl) phenyl]-3-(trifluoromethyl)- 
1 H-pyrazole; 

10 l-[3-fluoro-4^methylsulfonyl)phenyl]-544-(3-fuiyl)ph 
pyrazole; 

l-[3-fluoro-4-(methylsulfonyl)phenyl^^ 
pyrazole; 

1 -[3-fluoro^-(methylsulfonyl^ 
15 pyrazole; 

methyl 1 -(4-sulfamoylphenyl)-5-[4-(2-thiazolyl)phenyl]- 1 H-pyrazole-3-carboxylate; 
4-[4-cyano-5-[4<2-thiazolyl)phenyl]- lH-pyrazol-l-yl] - 1 -phenylsulfonamide; 
4-[4-chloro-5-[4-(2-thiazolyl)phenyl]-3-trifluoromethyl- 1 H-pyrazol- 1 -yl]- 1 - 
phenylsulfonamide; 
20 5-[2-fluoro-4-(2-fiiryl)phenyl]-l-[3-fluoro^ 
1 H-pyrazole; 

l-[3-fluoro-4^methylsulfonyl)pte 
trifluoromethyl- 1 H-pyrazole; 

1- [3-fluoro^methylsulfonyl)phenyl]-5-[3-cUoro-4-(2-fi^ 
25 (trifluoromethyl)- 1 H-pyrazole; 

4-{4.[l-[3-fluoro^-(methylsulfo 
yl]phenyl }- 1 ,3-oxazole; 

4-{4-[l -[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5-yl]phenyl }- 1 ,3- 
oxazole; 

30 2-{4-[l-[3-fluoro-4-(methylsulfo 
yl]phenyl}- 1 ,3-oxazole; 

2- {4-[l -[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5-yl]phenyl}-l,3- 
oxazole; 
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4-[5-[4-( 1 ,3-oxazol-2-yl)phenyl]-3-(trifluoromethyl> 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 
4-{4-[l-[3-fluoio-4-(methylsulfonyl)pte 
yljphenyl}-l ,3-thiazole; 
5 4-[5-[4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl> 1 H-pyrazol- 1 - 
yl]benzenesulfonamide; 

4-{4-[l -(3-methyl-4-(methylsiilfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 
yl]phenyl } - 1 ,3-thiazole; 

4-{4-[l -[3-fluoro-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 
10 yl]phenyl}-2-methyl-l,3-thiazole; 

2-fluoro-4-[5-[4-(l ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- lH-pyrazol-1- 
yljbenzenesulfonamide; 

4- {4- [ 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 
yljphenyl } -5-methyl- 1 ,3-thiazole; 
15 4- {4-[ 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5-ylJ-2- 
fluorophenyl}-l ,3-thiazole; 

4-{4-[l -[3-fluorch4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-l H-pyrazol-5-yl]-2- 

methylphenyl} - 1 ,3-thiazole; 

4-{4-[l-[3-fluoro-4-(methylsulfo 

20 methoxyphenyl}-l ,3-thiazole; 

4- {4-[ 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-3-(trifluoromethyl> 1 H-pyrazol-5-yl]-2- 
methoxyphenyl}- 1 ,3-oxazole; 

4- {2-chloro-4-[l-[3-fluoro-4-(methylsulfony0^ 

5- yl]phenyl}-l ,3-thiazole; 

25 4- {4-[ 1 -[3-fluoro-4-(niethylsulfonyl)phenyl]-3-(trifluoroniethyl)- 1 H-pyrazol-5-yl]-2- 
methylphenyl}- 1 ,3-oxazole; 
4-{2-methoxy-4-[l-[4-(methylsulfonyl)pte 
yl]phenyl}-l ,3-oxazole; 

4- {2-methyl-4-[ 1 -[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 
30 yl]phenyl}-l ,3-oxazole; 

2-fluoro-4-[5-[3-methyl-4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluon)methyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 

2-fluoro-4-[5-[3-fluoro-4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 
35 4-{4-[l-[3-hydroxymethyl74-(me^ 
yljphenyl}-l ,3-thiazole; 

4-[5-[3-methyl-4-{ 1 ,3-oxazol-4-yl)phenylJ-3-(trifluoromethyl)-l H-pyrazol-1 - 
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yl]benzenesulfonamide; 

4-[5-[3-methoxy-4-( 1 3-oxazol-4-yl)phenyl]-3-(trifluoromethyl> 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 

4-[5-[4-( 1 9 3-oxazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
5 yl]benzenesulfonamide; 

4-{2-cMoro-4-[l-[4-(methylsulfonyl)phe 
yl]phenyl}-l ,3-thiazole; 

4-{2-methoxy-4-[ 1 -[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 
yl]phenyl}-l ,3-thiazole; 
10 2-fluoro-4-[5-[4-(l,3-oxazol-4-yl)phenyn^^ 
yl]benzenesulfonamide; 

2-fluoro-4-[5-[3-chloro-4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl> lH-pyrazol- 1 - 

yljbenzenesulfonamide; 

2-fluoKM-[5-[3-meftyl-4^1,3-ox^ 
1 5 yljbenzenesulfonamide; 

4-{2-fluoro-4-[l -[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl>l H-pyrazol-5- 

yl]phenyl}-l ,3-thiazole; 

4-{2-methyl-4-[l-[4-(methylsulfony0 

yl]phenyl} -1 ,3-thiazole; 
20 ethyl l-[3-Fiuoro-4-(methylsulfonyO 

caiboxylate; 

l-[3-ethoxy-4-(methylsulfonyl)phenyl]-5-[4-(2-furyl)phenyl]-l^ 
acid; 

l-[3-fluoro-4-(methylsulfonyl)ph^ 
25 acid; 

l-[3-fluoro^(methylsdfonyl)phenyl]-5-[4-(2-fuiyl)ph^ 
pyrazole; 

l-[3-fluoro^(methylsulfonyl)phenyl]-5-[4-(2-fuiyl)p^ 
IH-pyrazole; 

30 ^methyl- l-[3-fluoro^methylsdfonyl)phenyl]-5-[4-(2-ft^ 
carboxamide; 

1 -[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-(2-fuiyl)phenyl]- 1 H-pyrazole-3- 
carboxamide; 

J^AT-dimefhyl- 1 -[3-fluoro-4-(me%bulfonyl)ph^ 
35 pyrazole-3-carboxamide; . 

AT-methoxy- l-[3-fluoro-4^methylsulfonyl)phenyl]-5-[4-(2-furyl)phenyl]- 1 H-pyrazole-3- 

carboxamide; 



221 



WO 99/64415 



PCT/IB99/00970 



5-[4-(2-fuiyl)phenyl]^ 
trifluoromethyl- 1 H-pyrazole; 
5-[4-(2-fuiyl)phenyl]-l-[3-methox^^ 
pyrazole; 
5 2-fluoro-4-[5-[4-(2-fuiyl^ 
yl]benzenesulfonamide; 

4-[5T[3^Woro^-(2-furyl)phenyI]0-(trifluoromethyl>l H-pyrazol- 1 -yl]-2- 
fluorobenzenesulfonamide; 

2- fluoro-4-[5-[4-(2-fiiryl)-3-methylphenyl] -3-(trifluoromethyl> 1 H-pyrazol- 1 - 
10 yl]benzenesulfonamide; 

3- cWoro-4-[5-[4-(2-ftuyl)phenyl]-3-(trifluoromethyl>l^ 
yljbenzenesulfonamide; 

3- fluoro-4-[5-[4-(2-fuiyl)phenyl]-3-(trifluoromethyl)-lH-^ 
yl]benzenesulfonamide; 

1 5 [5-[4-(2-furyl)phenyl]-l -[4Kmethylsulfonyl)-2-methylphenyl]-3-trifluoromethyl- 1 H- 
pyrazole; 

4- [5-[4-(2-furyl)phenyl]OKtrifluor^^ 
methylbenzenesulfonamide; 
2^Moro^-[5-[4-(2-furyl)pheny^ 

20 benzenesulfonamide; 

4- [5.[4.(2-fiiryl)phenyl]-3Ktrifluoromethyl)-lH-pyrazo 

methylbenzenesulfonamide; 

[5-[4-(2-furyl)phenyl]-l-[4-(methylsulfonyl)-2-methoxylphenyl]-3 
pyrazole; 

25 [5-[4K2-fiiryl)phenyl]-l-[4-(methylsdfonyl)-2-(trifluo 
trifluoromethyl- 1 H-pyrazole; 
4^5-[4-(2-fuiyl)phenyl]-3^t^ 
methoxybenzenesulfonamide; 

2- chlorcMt-[5-[3-methyl-4-(4-thiazolyl)phenyl]-3-(trifluoro 1 -yl] 

3Q benzenesulfonamide; 

3- fluoro^-[5-[3-methyM^4-thiazolyl)phenyl]O<trifluorome%0- 1 H-pyrazol- 1-yl] 

benzenesulfonamide; 

5- [3-fluon>^methylsulfonyl)phenyl]-2-methyl- 1 -[4-<4-thiazolyl)phenyl]-lH-pyrrole; 
543-fluoro^methykdfonyl)phenyl]-2^ 

35 pyrrole; 

143-fluoro-4^methylsulfonyl)phenyl^ 

imidazole; 
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2-fluoro^-[2-[4^4-thiazolyl)phenyl]-4-(trifluoromethyl)- 1 H-imidazol- 1 - 
yljbenzenesulfonamide; 

1 -[3<Uoro^-(methylsulfonyl)phenyl]-5-[4^2-furyl)phenyl]-3-(tri^ H- 
pyrazole; 

5 5-[5<4<2-fuiyl)phenyW-(trifluoro^^ 
(methylsuIfonyl)phenyl]methanol; 
5-[4-(2-fuiyl)phenyl]-l-[3-me^^^ 
pyrazole; 

1 -[3-chloro^methylsidfonyl)phenyl]-5^4^ 1 H- 

10 pyrazole; 

5-[4-(2-fiiryl)phenyl]- 1 -[3-(methoxymetyl)-4-(methylsulfonyl)phenyl]-3- 
(trifluoromethyl> 1 H-pyrazole; 
N-[5-[5-[4-(2-ftuyl)phenyl]^ 
(me%lsulfonyl)benzyl]-N-methylamine hydrochloride; 
15 [5-[5-[4<2-furyl)phenyl]-3Ktrifluon>methyl)-lH-pyrazol-l^ 
(methylsulfonyl)phenyl]methanamine hydrochloride; 

1 - [3-fluoro^-(methylsulfonyl)ph 
4-cyano-l -[3-fluoro^-(methylsulfonyl)^^ 

N-[ 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-5-[4-( 1 ,3-thiazol-4-yl)phenyl]- 1 H-pyrazol-4- 
20 yl]acetamide; 

4-[3-fluoro^-(methyl$ulfonyl)phenyfl^^ 

5,5^imethyM-[4-(methylsulfonyl)phenyl]-3-[4-(13-tW 

fiiranone; 

2- fluoro^-[5-oxo^[4-(l,3-thiazoM-yl)phenyl]-2,5^hydroO- 
25 furanyljbenzenesulfonamide; 

4- [3-fluoro^(methyIsulfo^^ 
yl)phenyl]isoxazole; 

5- [3-fiuoro^methylsulfonyl^ 
oxazole; 

30 4-[3-fluoro^-(methylsulfonyl)phenyl]-5-methyl-3-[3-methyl-4-(l ,3-thiazol-4- 
yl)phenyl]isoxazole; 

4- {5-methyl-3-[4KU3-thiazol^yl)phenyl]^-isoxazolyl}benzenesulfoi^ 
2-fluoro^{5-methyW-[4^13-thiazol^yl^ 

5- [3-fluoro^^methylsdfonyl)phenyl]-2-methyl-^[3-methyl-4-( 1 ,3-thiazol-4- 
35 yl)phenyl]- 1 ,3-oxazole; 

2-fluoro-4-[5-[3-hydroxy-4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
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yl]benzenesulfonamide; 

2-fluoro-4-[5-[3-methoxy-4-(l 3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yl]benzenesulfonamide; 

2-fluoro-4-[5-[4-(l >thiazol-4-yl)-3-(trifluoromethyl)phenyq^^ 1 H- 

5 pyrazol- 1 -y l]benzenesulfonamide; 

4- [2-ethyl-4-[l-[3-Fluoro-4-(methylsulfo^ 
yl]phenyl]- 1 ,3-thiazole; 

1- [3-fluoro^-(methylsulfonyl)phe^ 
trifluoromethyl- 1 H-imidazole; 

1 0 2-fluoro-4"[4-methyl-2-[4-(4-thiazolyl)phenyl]- 1 H-imidazol- 1 -yl]benzenesulfonamide; 

5- [3-chloio-5-methyl-4-(4-thiazolyl)phenyl]- 1 -[3-fluoro-4-(methylsulfonyl)phenyl]-3- 
trifluoromethyl- 1 H-pyrazole; 
4^hloro-l-[3-fluoro-4-(methylsulfonyl)phen^^ 

trifluoromethyl- 1 H-pyrazole; 
15 4-[4-(methylsulfonyl)phe^^ 

4- [5-oxo^[4-(13-thiazol-4-yl)phenyl]-2^ 
5,5-dimethyl-3-[3-methyl-4-(13-thiazol-4^^^^ 
2(5H)-furanone; 

2- methyl-4-[4-(methylsulfonyl)phenyl]-5-[4-(l ,3-thiazol-4-yl)phenyl]-l ,3-thiazole; 

20 1 -[4-(methylsulfonyl)phenyl]-5-[2-me^ 1 H- 

pyrazole; 

1- [3-fluoro-4-(methylsidfonyl)phe^^^^ 
trifluoromethyl- 1 H-pyrazole; 

2- fluoro-4-[5-me%l-3-[3-methyl-4-(i,3-thiazol-4-yl)pheny 
25 isoxazolyl]benzenesulfonamide; 

5- methyl-3-[4-(methylsulfonyl)pte 
4-[3-methyl-5-[4-(13-thiazol-4-yl)^^ 

3- methyl-5-[4-(methylsulfonyl)phenyl^ 

2-fluoro-4-[2-methyl-5-[4-(l ,3-thiazol-4-yl)phenyl]-l ,3-oxazol-4- 
30 yljbenzenesulfonamide; 

2-fluoio-4-[2-methyl-5-[4-(l ,3-thiazol-4-yl)phenyl]-l ,3-oxazol-4- 
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yljbenzenesulfonamide; 

3- (Difluoromethyl)-2-fluoro-4-[5-[3-methyl-4-( 1 ,3-thiazol-4-yl)phenyl]- 1 H-pyrazol- 1 
yljbenzenesulfonamide; 

2-Fluoro^-[5-[2-fluoro-4-(l,3-thiazol-4^ 
5 yljbenzenesulfonamide; 

2-Fluoro-4-[5-[2-chloro-4-(l ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)-l H-pyrazoM 
yljbenzenesulfonamide; and 

2-Fluoix>-4-[5-[3-ethyl-4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide. 
10 1 1 . A compound according to Claim 1 0 selected from 

2-fluoro-4-[5-[3-methyl-4-( 1 ,3-thiazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 
yljbenzenesulfonamide; 

4- {2-methyl-4-[ 1 -[4-(methy lsulfonyl)phenyl] -3 -(trifluoromethy 1)- 1 H-pyrazol-5- 
yl]phenyl}-l ,3-thiazole; 

15 3-fliu>ro-4-[5-[3-methyl-4-(4-tW^ 
benzenesulfonamide; 

4- {2-chloro-4-[ 1 -[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5- 
yljphenyl}-l ,3-thiazole; 

2-fluoro-4-[5-[3-methyl-4-( 1 ,3-oxazol-4-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 ■ 
20 yljbenzenesulfonamide; 

1 -[3-Fluoro-4-(me%lsulfonyl)phe^ H- 
pyrazole; 

4- {4-[ 1 -[3-fluoro-4-(methylsulfonyl)phenylJ-3-(trifluoromethyl)- 1 H-pyrazol-5-yl]-2- 
methylphenyl}-l ,3-thiazole; 
25 4-[5-[4-(l ,3-oxazol-4-yl)phenyl]-3-(trifluoromethyl> 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 

4-[5-[3-methyl-4-(l ,3-oxazol^-yl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide; 
l-[3-Fluoro-4-(methybulfonyl)phe 
30 pyrazole; 

l-[4-(Methylsulfonyl)phenyl^ 
pyrazole; 
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l-[3-Fluoro^(methylsulfonyl)phenyl]-5-[^^ 
pyrazole; 

1 -[3-Fluoro^methylsulfonyl)phenyl]-5-[4-(3-^ 1 H- 

pyrazole; 
5 l-[4^Me%lsulfonyl)pheny^^ 
pyrazole; 

l-[3-Fluoro-4^methylsulfonyl)phenyl]-5-[3^ 
(trifluoromethyl)-l H-pyrazole; 

4-{4-[ 1 -[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)- 1 H-pyrazol-5-yl]phenyl}-l,3- 
10 oxazole; 

4-{4-[l-[3-fluoro-4<methylsulfonyl^ 
methoxyphenyl}-l,3-thiazole; 

4- { 2-methyl-4-[ 1 -[4-(methy lsulfonyl)pheny 1] -3-(trifluoromethyl)- 1 H-pyrazol-5- 
yl]phenyl } - 1 ,3-oxazole; 
1 5 2-fluoro-4-[5-oxo-4-[4-(l ,3-thiazol-4-yl)phenyl]-2,5-dihydro-3- 
fiiranyl]benzenesulfonamide; and 

1 -[3-flubro^methylsulfonyl)phe^ 1 H- 

imidazole. 



20 condition in which prostaglandins are implicated as pathogens, which comprises a 
compound of the formula (I) of claim 1, and a pharmaceutical^ inert carrier. 

13. A method for the treatment of a medical condition in which prostaglandins 
are implicated as pathogens, in a mammalian subject, which comprises administering to 
said pharmaceutical composition according to claim 1 . 

25 1 4. A compound of the formula: 



or its salt thereof, wherein R is Cm alkyl, halo-substituted Cm alkyl, Cm alkylamino, 



substituted Cm alkyl, Cm alkoxy, Cm alkylthio, Cm alkylamino, N,N-di Cm 



12. A pharmaceutical composition useful for the treatment of a medical 



(R 8 )i 



tan 




Cm dialkylamino or amino; R 8 is independently hydrogen, halo, Cm alkyl, halo- 
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alkylamino, Cm alkylamino-Ci-4 alkyl, N,N-di Cm alkylamino-CM alkyl, Cm alkoxy- 

Cm alkyl or hydroxy-CM alkyl; and m is 2, 3 or 4, with the proviso that R 8 is not chloro 

nor trifluoromethyl. 

15. A compound according to Claim 14 selected from 
5 3-fluoro-4-(methylsulfonyl)phenylhydrazine hydrochloride; 

3-methoxy-4-(methylsulfonyl) phenylhydrazine hydrochloride; 

3-fluoro-4-sulfamoylphenylhydrozine hydrochloride; 

2-fluoro-4-sulfamoylphenyihydrazine hydrochloride; 

2-methyl-4-(methylsulfonyl) phenylhydrazine hydrochloride; 
1 0 3-methyl-4-sulfamoylphenylhydrozine hydrochloride; 

2-methyl-4-sulfamoylphenylhydrozine hydrochloride; 

2- methoxy-4-(methylsulfonyl) phenylhydrazine hydrochloride; 

3- methoxy-4-suIfamoylphenylhydrozine hydrochloride; 
3-hydroxymethyl^methylsulfonyl)phenylhydrazine hydrochloride; and 

1 5 3rmethylr4^methylsulfonyl)phenylhydrazine hydrochloride. 
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